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INTRODUCTION
s
Our u n d e r s ta n d in g  o f  the  t h y r o i d  i n  h e a l t h  and 
d i s e a s e  h a s  ta k e n  immense s t r i d e s  fo rw a rd  i n  th e  
p a s t  15 y e a r s .  The a d v a n c e s  have b een  due l a r g e l y  
to  th e  i n t r o d u c t i o n  o f  new t e c h n iq u e s  -  r a d i o a c t i v e ,  
b io c h e m ic a l ,  and more r e c e n t l y  im m un o lo g ica l  -  which 
have opened  up v a s t  new f i e l d s  f o r  s tu d y  i n  t h y r o i d  
p h y s io lo g y  and p a th o lo g y ,  and have e l u c i d a t e d  many 
prob lem s which would have rem a in e d  i n s o l u b l e  by th e  
t r a d i t i o n a l  m ethods. Y et i t  i s  my b e l i e f  t h a t  
h i s t o l o g i c a l  s tu d y  o f  th e  t h y r o id  h a s  n o t  been  and 
n e v e r  w i l l  be r e n d e r e d  o b s o l e t e  by th e  a d v e n t  o f  new 
t e c h n iq u e s .  Many i n v e s t i g a t o r s  i n  r e c e n t  y e a r s  have 
been so e a g e r  to  a p p ly  th e  new er m ethods t h a t  th e y  
have n e g le c t e d  to  c o r r e l a t e  t h e i r  f i n d i n g s  w i th  s im u l­
ta n e o u s  h i s t o l o g i c a l  c h an g e s ,  and have f a i l e d  to  g a in  
th e  maximum in f o r m a t io n  from  t h e i r  i n v e s t i g a t i o n s .
The body o f  new knowledge which i s  now a v a i l a b l e  to  
us sh o u ld  be  a  f r e s h  i n c e n t i v e  t o  th e  h i s t o l o g i s t  to  
re -e x am in e  t h e  m ic ro s c o p ic  s t r u c t u r e  o f  th e  t h y r o i d .
I  make no a p o lo g y ,  t h e r e f o r e ,  tw en ty  y e a r s  a f t e r  
th e  i n t r o d u c t i o n  o f  r a d i o a c t i v e  i o d i n e ,  f o r  o f f e r i n g
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a  p u r e l y  h i s t o l o g i c a l  s tu d y  o f  th e  t h y r o i d ,  and  hope 
to  show t h a t  th e  w orker  who i s  l i m i t e d  to  r o u t i n e  
h i s t o l o g i c a l  t e c h n iq u e s  has  y e t  a  p a r t  to  p l a y  i n  th e  
i n v e s t i g a t i o n  o f  t h y r o i d  s t r u c t u r e  and f u n c t i o n .
P e rh a p s  b ecau se  t h y r o i d  h i s t o l o g y  has  i n  th e  
p a s t  been th e  p ro v in c e  o f  th e  su rg e o n  r a t h e r  t h a n  th e  
p a t h o l o g i s t ,  t h e r e  has been a te n d e n c y  f o r  h i s t o ­
l o g i c a l  s t u d i e s  o f  th e  abn orm al t h y r o i d  to  be b ased  
on an i n s u f f i c i e n t l y  c l e a r  p i c t u r e  o f  th e  n o rm a l .
Much o f  t h i s  work i s  d e v o te d  t h e r e f o r e  to  a  s tu d y  o f  
th e  no rm al p a t t e r n  o f  t h y r o i d  h i s t o l o g y  i n  d i f f e r e n t  
age g ro u p s ,  and to  d raw ing  th e  (som etim es b l u r r e d )  
l i n e  be tw een  th e  no rm al and ab n o rm a l.
P a r t  I  c o n c e rn s  th e  t h y r o i d  a t  b i r t h  -  an  age  a t  
w hich  th e  h i s t o l o g i c a l  p a t t e r n  o f t e n  d i f f e r s  g r e a t l y  
from  th e  f a m i l i a r  one o f  a d u l t  l i f e .  The o r i g i n  o f  
th e  work was th e  chance f i n d i n g  o f  a  n e o n a t a l  t h y r o id  
whose m ic ro sc o p ic  s t r u c t u r e  was so d i s o r g a n i s e d  a s  to  
c a s t  doubt on th e  i d e n t i t y  o f  th e  o rg a n .  An 
e x a m in a t io n  o f  o v e r  200 i n f a n t s ’ t h y r o i d s  was u n d e r­
ta k e n  i n  o r d e r  to  a s s e s s  th e  in c id e n c e  o f  su ch  
changes and to  d e te rm in e  w h e th e r  th e y  a r e  w h o lly  o r  
p a r t l y  due to  p o s t-m o rtem  d e g e n e r a t io n .  In  th e
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c o u rs e  o f  th e  i n v e s t i g a t i o n ,  I  had th e  o p p o r t u n i t y  
o f  s tu d y in g  th e  t h y r o i d s  o f  3 i n f a n t s  h o rn  o f  m o th e rs  
s u f f e r i n g  from  t h y r o id  d i s e a s e .  To e l u c i d a t e  some 
o f  th e  p rob lem s r a i s e d  by th e  s tu d y  o f  n o rm al and 
abnorm al t h y r o i d s  a t  b i r t h ,  t h e r e  f o l lo w s  an a c c o u n t  
o f  th e  n e o n a t a l  g u in e a  p ig  t h y r o i d  and th e  e f f e c t  on 
i t  o f  v a r i o u s  e x p e r im e n ta l  p r o c e d u r e s .
The h i s t o l o g i c a l  changes su p p o se d ly  p e c u l i a r  to  
th e  n e o n a t a l  t h y r o id  were lo o k ed  f o r  -  and found  -  i n  
th e  t h y r o id  a t  a l l  o t h e r  a g e s .  'The s tu d y  o f  a  l a r g e  
number o f  a d u l t  t h y r o i d s  l e d  i n  t u r n  to  o b s e r v a t i o n s  
on squamous e p i th e l i u m  and a n i s o t r o p i c  c r y s t a l s  i n  
th e  t h y r o i d .  These f i n d i n g s  make up P a r t  I I .
I n  P a r t  I I I ,  th e  same m a t e r i a l  i s  u sed  f o r  an  
a s se s s m e n t  o f  ly m p h o c y tic  i n f i l t r a t i o n  i n  th e  
"n o rm al” t h y r o i d .  The q u e s t io n  i s  found  to  be 
i n s e p a r a b le  from th e  p rob lem  o f  ly m p h o cy tic  i n f i l ­
t r a t i o n  i n  t h e  abnorm al t h y r o i d ,  and l e a d s  to  a  con­
s i d e r a t i o n  o f  th e  p a th o g e n e s i s  o f  c h ro n ic  t h y r o i d i t i s  
and myxoedema.
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The ”r e l a t i v e  w e i g h t ” o f  th e  t h y r o i d  i s  th e  
in d e x  used  by Schamaun (1954)> i . e .  th e  t h y r o id  
w e ig h t  i n  grams d iv id e d  by th e  body w e ig h t i n  k i l o ­
gram s. For two r e a s o n s ,  how ever, l i t t l e  em phasis  
h a s  been  p la c e d  on th e  w e ig h ts  o f  th e  g l a n d s .
F i r s t l y ,  th e  v a r i a b l e  and  o f t e n  i n t e n s e  c o n g e s t io n  
o f  th e  g la n d  a t  b i r t h  must g iv e  r i s e  to  m is le a d in g  
r e s u l t s .  S eco n d ly ,  th e  o b j e c t i v e s  o f  th e  i n v e s t i ­
g a t i o n  r e q u i r e d  th e  c a r e f u l  a s s e s s m e n t  o f  p o s t-m o r te m  
c h an g e s ,  and th e  a d d i t i o n a l  h a n d l in g  and d i s s e c t i o n  
in v o lv e d  i n  w e ig h in g  th e  g la n d  was u s u a l l y  a v o id e d .
I n  th e  anatomy and p a th o lo g y  o f  th e  t h y r o i d ,  no 
l e s s  th a n  i n  o t h e r  o r g a n s ,  c h a o t i c  te rm in o lo g y  i s  
th e  so u rc e  a s  w e l l  a s  th e  r e s u l t  o f  much c o n fu s io n .  
U n t i l  a  f u l l e r  u n d e rs ta n d in g  o f  th e  s u b j e c t  a l lo w s  a  
more r a t i o n a l  te rm in o lo g y ,  each  w r i t e r  must e x p l a in  
h i s  te rm s  and s t r i v e  f o r  c o n s i s t e n c y  i n  t h e i r  u se .
The te rm s f o l l i c l e ,  a c in u s  and v e s i c l e  a r e  a l l  
f r e e l y  u sed  to  d e n o te  th e  same g l a n d u l a r  s t r u c t u r e .  
The f i r s t  a p p e a r s  to  me to  be th e  m ost s u i t a b l e  te rm , 
e x p r e s s in g  th e  id e a  o f  a  f u n c t i o n a l  u n i t ,  b u t  a s  
lym phoid f o l l i c l e s  occupy such  a  p ro m in e n t  p la c e  i n
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t h y r o i d  p a th o lo g y ,  t h e r e  i s  a  d an g er  o f  c o n fu s io n  
betw een th e  two ty p e s  o f  f o l l i c l e .  The word 
" v e s i c l e ” h a s  a  d i s t i n c t l y  p a t h o l o g i c a l  c o n n o ta t io n .
I  have t h e r e f o r e  u sed  th e  te rm  " a c in u s "  th ro u g h o u t .
I n t e r a c i n a r  c e l l s  a r e  r e f e r r e d  to  i n  th e  f u l l  
knowledge t h a t  th e y  a r e  o f t e n  r e g a r d e d  a s  m ere ly  
a c i n i  c u t  t a n g e n t i a l l y .  The c o n t r o v e r s y  o v e r  i n t e r ­
a c i n a r  c e l l s  need  n o t  be to u c h e d  on h e r e ,  b u t  th e  
e v id e n c e  i n  f a v o u r  o f  t h e i r  e x i s t e n c e  (Z e c h e l ,  1933; 
N on idez , 1933; B a i l l i f ,  1937; S a n d r i t t e r  e t  a l . , 
1956) seems to  me to  be overw helm ing.
" E n d o th e l io id  c e l l "  has  o t h e r  c o n n o ta t i o n s ,  b u t  
i s  i n  use  to  d en o te  th e  f l a t t e n e d  ty p e  o f  c e l l  which 
l i n e s  t h e  l e a s t  a c t i v e  a c i n i  i n  the  t h y r o id .
H iir th le  c e l l s  a r e  a l s o  known a s  Askanazy c e l l s ,  
and were i n  any c a se  f i r s t  d e s c r ib e d  by B aber.
There seems to  be an i n c o n t e s t a b l e  c a se  f o r  d ro p p in g  
th e  eponyms and s u b s t i t u t i n g  th e  a c c u r a t e  and d e s ­
c r i p t i v e  te rm  " o x y p h i l i c  c e l l s " .
The u n f a m i l i a r  and  u g ly  te rm s  " ly m p h o c r in e"  and 
" d isk o m p le x a t io n "  a r e  used  h e re  to  the  minimum, and 
t h e i r  i n c l u s i o n  i s  o n ly  j u s t i f i e d  on t h e  g ro u n d s  t h a t  
th e y  have a l r e a d y  been  in t r o d u c e d  i n  th e  c o n t i n e n t a l
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l i t e r a t u r e ,  and t h a t  no s a t i s f a c t o r y  E n g l i s h  a l t e r ­
n a t i v e  i s  a v a i l a b l e .
M u l t in u c l e a te  c e l l s  w i t h in  th e  a c i n a r  lum ina  
o f t e n  a p p e a r  to  be d e r iv e d  from  m acrophages , b u t  
t h e r e  a r e  some dough ty  o p p o n e n ts  o f  t h i s  v iew , such  
a s  G-oetsch and Kamner (1955) and Weber and B e t t i n i  
(1 9 5 6 ) ,  who i n s i s t  on t h e i r  e p i t h e l i a l  o r i g i n .  
B e l i e v in g  t h a t  e i t h e r  v iew  can  be c o r r e c t  i n  d i f f e r ­
e n t  i n s t a n c e s ,  I  have fo und  th e  non-com m itta l te rm  
,fp s e u d o g ia n t  c e l l ” to  be u s e f u l ,  and i t  a l s o  
d i s t i n g u i s h e s  th e  i n t r a - a c i n a r  m u l t i n u c l e a t e  c e l l s  
from  th e  g i a n t  c e l l s  w hich  a re  som etim es se e n  i n  th e  
' t h y r o i d  s tro m a .
C hron ic  t h y r o i d i t i s  i s  p e rh a p s  th e  most c o n fu se d  
f i e l d  o f  a l l ,  b ecau se  o f  the  g e n e r a l l y  lo o s e  usage  o f  
th e  te rm s  H ash im otof s d i s e a s e ,  R ie d e l* s  d i s e a s e ,  and 
t h e i r  synonyms. The fo rm er wide use  o f  th e  te rm  
R i e d e l ’ s  s t ru m a , w hich r e l e g a t e d  H ash im oto’ s d i s e a s e  
to  th e  p o s i t i o n  o f  a  s u b - d i v i s i o n  o r  e a r l y  s t a g e ,  h a s  
been  s u p e rse d e d  by th e  modern ten d e n cy  to  r e s e r v e  th e  
te rm  R ie d e l* s  d i s e a s e  f o r  a  few d i s t i n c t i v e  c a s e s  and
d e s ig n a te  a l l  th e  re m a in d e r  H ash im oto’ s d i s e a s e .
✓ . . .
B oth  u sag es  ig n o re  th e  f a c t  t h a t  many c a se s  o f
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c h ro n ic  t h y r o i d i t i s  do n o t  conform  to  t h e  c r i t e r i a  
o f  e i t h e r  R ie d e l  o r  H ashim oto . In  t h i s  t h e s i s ,  t h e  
s im p le  te rm  ’’c h ro n ic  t h y r o i d i t i s ” i s  p r e f e r r e d .
The eponyms a r e  r e t a i n e d  o n ly  when in te n d e d  i n  t h e i r  
s t r i c t  s e n s e ,  o r  i n  r e f e r e n c e  to  p u b l i s h e d  work i n  
w hich  th e y  a r e  em ployed.
F i n a l l y ,  w i th  r e g a r d  to  th e  o rg a n  i t s e l f ,  I  have 
no s c r u p l e s  a b o u t  o m i t t in g  th e  word ’’g l a n d ”.
T h y ro id ,  l i k e  a d r e n a l  and p i t u i t a r y ,  i s  an  a d j e c t i v e  
w hich  h a s  now a c h ie v e d  th e  s t a t u s  o f  a  noun .
A b b r e v ia t io n s  u sed  a r e  t h e  w ell-know n o n e s :
H & E f o r  h a e m a to x y l in  and  e o s i n ,  P .A .S .  f o r  
p e r i o d i c  a c i d - S c h i f f ,  and  TSH f o r  t h y r o t r o p i c  hormone.
F o r  e ase  o f  r e f e r e n c e ,  i l l u s t r a t i o n s ,  t a b l e s  and 
a p p e n d ic e s  have been  g rouped  t o g e t h e r  i n  a  s e p a r a t e  
vo lume.
P a r t s  o f  S e c t io n s  1 ,  2 and 8 have a l r e a d y  been 
p u b l i s h e d  ( r e f e r e n c e s  203, 220 and 2 2 1 ) .  C o n s id e r ­
a b l e  a d d i t i o n s  have been made h e re  t o  t h e  p u b l i s h e d  
m a t e r i a l .
I t  sh o u ld  be n o te d  t h a t  i n  S e c t io n  1 , where th e
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r e s u l t s  d i f f e r  s l i g h t l y  from  th o s e  p u b l i s h e d ,  t h i s  
i s  due to  th e  a d d i t i o n  o f  12 f u r t h e r  c a s e s ,  and  th e  
r e s t r i c t i o n  o f  th e  s e r i e s  to  i n f a n t s  s u r v i v i n g  f o r  
up to  7 d a y s .
The work h a s  b een  c a r r i e d  o u t  i n  th e  D ep artm en ts  
o f  P a th o lo g y  o f  S t o b h i l l  H o s p i t a l ,  Glasgow,
W ith in g to n  H o s p i t a l ,  M a n c h e s te r ,  and  th e  U n i v e r s i t y  
o f  M a n ch e s te r ,  under th e  d i r e c t i o n  o f  Dr. J .C .  D ick , 
Dr. 1 . S t e n t ,  and P r o f e s s o r  A .C .P . Cam pbell.
I t  i s  a  p l e a s u r e  to  r e c o r d  my g r a t i t u d e  to  
D r. Dick and P r o f e s s o r  Cam pbell f o r  t h e i r  c o n s t a n t  
encouragem ent and f o r  t h e i r  v a lu a b le  c r i t i c i s m  and 
a d v ic e .
The e n t i r e  t e c h n i c a l  work f o r  the  s tu d y  o f  th e  
human n e o n a t a l  t h y r o i d ,  from  th e  p r e p a r a t i o n  o f  th e  
t i s s u e s  to  the  c u t t i n g  and  s t a i n i n g  o f  the  s e c t i o n s  
and th e  t a k in g  o f  th e  p h o to g ra p h s ,  was c a r r i e d  o u t  
by m y s e lf .  F o r th e  p r e p a r a t i o n  o f  a l l  the  r e m a in in g  
t i s s u e s ,  I  am in d e b te d  t o  Mr. K. H o l l i n s ,  o f  
W ith in g to n  H o s p i t a l ,  and  to  Mr. N. Mowat and th e  
t e c h n i c a l  s t a f f  o f  th e  U n i v e r s i t y  o f  M an ch es te r  
D epartm ent o f  P a th o lo g y .  Mr. Mowat h a s  been
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r e s p o n s i b l e  a l s o  f o r  a l l  t h e  r e m a in in g  p h o to g ra p h s ,  
w i th  th e  e x c e p t io n  o f  P i g s .  17 , 35, 47 and 61 
( P r o f e s s o r  C am pb e ll) ,  P i g s .  29, 30, 72 and 83 
(Mr. E. S m ith ) ,  and P ig .  26 (Mr. I .  M ack ie ) .
The num bers o f  c a s e s  co n ce rn ed  a r e  i n  g e n e r a l  
i n s u f f i c i e n t  f o r  s t a t i s t i c a l  a n a l y s i s ,  b u t  I  am 
g r a t e f u l  to  Dr. M. G-. Bulm er, L e c tu r e r  i n  M ed ica l  
S t a t i s t i c s  a t  M ancheste r  U n i v e r s i t y ,  f o r  a d v ic e  i n  
th e  i n t e r p r e t a t i o n  o f  th e  r e s u l t s .
C arb im azo le  i n  powder form  was k i n d l y  made 
a v a i l a b l e  by B r i t i s h  S c h e r in g  l t d .
M a n ch e s te r ,  
F e b ru a ry ,  1959.
PART I
THE THYROID IN THE NEWBORN
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1. THE NORMAL HUMAN THYROID AT BIRTH
Of the  seven  ag es  o f  man, th e  f i r s t  i s  th e  o n ly  
one i n  w hich  th e  norm al h i s t o l o g i c a l  s t r u c t u r e  o f  
th e  t h y r o i d  i s  n o t  w e l l  e s t a b l i s h e d .  The f a m i l i a r  
a rra n g em e n t  o f  th e  e p i t h e l i a l  c e l l s  to  form  c o l l o i d -  
c o n ta in i n g  a c i n i  i s  n o t  c o n s t a n t l y  p r e s e n t  i n  th e  
new born, and som etim es d i s o r g a n i s a t i o n  o f  th e  
s t r u c t u r e  i s  so advanced  t h a t  l i t t l e  re se m b la n c e  i s  
seen  to  th e  t h y r o i d  o f  th e  a d u l t .
The v a r i a t i o n s  a re  u s u a l ly  th o u g h t  to  be 
p e c u l i a r  to  th e  n e o n a t a l  p e r i o d ,  and do n o t  stem  
from  any v a r i a t i o n s  i n  e a r l i e r  l i f e .
I t  i s  known t h a t  th e  d e v e lo p in g  t h y r o i d  c o n s i s t s  
i n i t i a l l y  o f  a  s o l i d  mass o f  c e l l s ,  an d  b e g in s  t o  
assume an  a c i n a r  s t r u c t u r e  a t  th e  t w e l f t h  to  f o u r ­
t e e n t h  week o f  f o e t a l  l i f e .  The a p p e a ra n c e  o f  a c i n i  
c o in c id e s  w i th  th e  o n s e t  o f  p h y s i o l o g i c a l  f u n c t i o n ,  
a s  shown by th e  s im u lta n e o u s  developm ent o f  th e  
a b i l i t y  to  acc u m u la te  r a d i o a c t i v e  io d in e  (Chapman e t  
a l . , 1948; Hodges e t  a l . , 1955). A c in i  a p p e a r  
f i r s t  a t  th e  p e r ip h e r y  o f  th e  g l a n d ,  and d i f f e r ­
e n t i a t i o n  g r a d u a l ly  e x te n d s  tow ards  th e  c e n t r e ,  u n t i l
- l i ­
th e  e n t i r e  g lan d  c o n s i s t s  o f  t i n y  c o l l o i d - c o n t a i n i n g  
a c i n i ,  r e s e m b l in g  t h e  a d u l t  t h y r o i d  i n  m in i a t u r e .
At th e  s e v e n te e n th  week d i f f e r e n t i a t i o n  i n t o  a c i n i  
i s  co m ple te  (F ig .  l ) .
The p a r t i a l  o r  t o t a l  l o s s  o f  a c i n a r  s t r u c t u r e  
and o f  c o l l o i d  a t  b i r t h  t h e r e f o r e  comes a s  so m e th in g  
o f  a  s u r p r i s e .  I t  i s  u s u a l  to  r e g a r d  su c h  ch an g es  
a s  b e in g  due to  p o s t-m o r te m  d e g e n e ra t io n  ( P o t t e r  and 
A d a i r ,  1 9 4 9 ) ,  and i n  the  r e c e n t l y  p u b l i s h e d  A t l a s  o f  
F e t a l  and N e o n a ta l  H is to lo g y  (V a ldes-H apen a , 1 9 5 7 ) ,  
th e y  a r e  i l l u s t r a t e d  o n ly  i n  t h e  l a s t  o f  13 p h o to ­
m ic ro g ra p h s ,  w i t h  the  c a p t io n  ’’T h is  p i c t u r e  was added 
to  show what one most o f t e n  s e e s  i n  th e  o r d in a r y  
i n f a n t  a u to p s y .  The t h y r o i d  a t  t h i s  age un d e rg o es  
a u t o l y s i s  v e ry  q u ic k ly ;  when i t  d o e s ,  th e  l i n i n g  
e p i t h e l i a l  c e l l s  seem to  f a l l  t o g e t h e r ,  and th e  
c o l l o i d  d i s a p p e a r s  from  v iew . As a  m a t t e r  o f  f a c t ,  
i t  i s  r a t h e r  d i f f i c u l t  to  c o l l e c t  a  s e t  o f  a u to p s y  
specim ens b e ca u se  o f  t h i s  marked ten d e n cy  . . . 11.
The t h y r o id  a t  o t h e r  a g e s  i s  n o t  u ndu ly  s u s ­
c e p t i b l e  to  p o s t-m o rte m  d e g e n e r a t io n ,  and t h e r e  i s  
no known r e a s o n  why i t  sh o u ld  d e g e n e ra te  so r a p i d l y  
a f t e r  d e a th  i n  th e  newborn. The o b j e c t  o f  t h i s
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s tu d y  i s  t o  i n v e s t i g a t e  t h e  r e l a t i o n s h i p ,  i f  an y , 
o f  t h e  h i s t o l o g i c a l  ch an g es  to  d e la y  i n  f i x a t i o n ,  
to  e s t a b l i s h  th e  ,,n o rIn a l ,l s t r u c t u r e  o f  th e  g la n d  a t  
b i r t h ,  and to  p r o v id e  a  s t a n d a r d  by w hich  p o s s i b l e  
a b n o r m a l i t i e s  may be jud ged .
MATERIALS AND METHODS
T h y ro id s  were o b t a i n e d  a t  a u to p s y  from  o v e r  200 
i n f a n t s  who were s t i l l b o r n  o r  who s u r v iv e d  f o r  up to  
7 d a y s .  The d a ta  r e c o r d e d  i n  e a c h  c a se  were th e  
h i s t o r y  o f  p reg n an cy  and l a b o u r ,  su b se q u e n t  c l i n i c a l  
c o u r s e ,  a g e ,  s e x ,  m a t u r i t y ,  i n t e r v a l  be tw een d e a th  
and f i x a t i o n  o f  th e  t i s s u e s ,  and p o s t-m o r te m  f i n d i n g s .
The g la n d s  were d i s s e c t e d  f r e e  w i th  the  minimum 
o f  t ra u m a ,  f i x e d  f i r s t  i n  10 p e r  c e n t  f o r m o 1 -s a l in e  
and s u b s e q u e n t ly  i n  f o r m o 1 - c o r r o s iv e , d e h y d ra te d  i n  
th e  u s u a l  way and  embedded i n  p a r a f f i n .  Three 
s t a i n i n g  te c h n iq u e s  were used  i n  e v e ry  c a s e :  
h a e m a to x y l in  and e o s i n ,  M asson’ s t r i c h r o m e ,  and  
p e r i o d i c  a c i d - S c h i f f  ( P e a r s e ’ s ’’t r i p a s ” m ethod).
O the r  s t a i n i n g  m ethods u sed  i n  c e r t a i n  i n s t a n c e s  were
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H e id e n h a in ’ s i r o n  h a e m a to x y l in  and  van  G ie so n , 
M a l lo r y ’ s a n i l i n e  b lu e - o r a n g e  G, h a e m a to x y l in  and 
0 .5  p e r  c e n t  Congo r e d ,  b r a z i l i n - w a s s e r b l a u  (B e n s le y ,  
191 6 ) ,  phosphom olybdic  a c i d - m e t a n i l  y e l lo w  (O k k e ls ,  
19 3 2 ) ,  and Gordon and S w e e ts1 method f o r  r e t i c u l i n .
I n  th e  a n a l y s i s  o f  r e s u l t s ,  a l l  c a s e s  have been  
e l i m in a te d  i n  w h ich  an a c c u r a t e  h i s t o r y  o f  p reg n a n cy  
o r  l a b o u r  co u ld  n o t  be  o b ta in e d  ( a s  was o f t e n  th e  c a se  
w i th  i n f a n t s  d e l i v e r e d  e ls e w h e re  and s u b s e q u e n t ly  
a d m i t te d  to  h o s p i t a l ) ,  o r  i n  w hich  t h e r e  was o b v io u s  
a u to  l y s i s  o f  th e  o rg a n s  m ic r o s c o p ic a l l y  ( th e  l i v e r  and 
k id n e y  e s p e c i a l l y  b e in g  used  a s  a  g u i d e ) ,  o r  i n  w hich  
the  d e a t h - f i x a t i o n  i n t e r v a l  exceeded  48 h o u r s .  
S t i l l b i r t h s  were in c lu d e d  o n ly  when d e a th  was known 
to  have o c c u r r e d  d u r in g  d e l i v e r y ,  o r  when t h e r e  was a  
r e l i a b l e  r e c o r d  o f  the  i n t e r v a l  betw een c e s s a t i o n  o f  
th e  f o e t a l  h e a r t  and d e l i v e r y .  Three c a s e s  i n  w hich  
th e  m o th e r ’ s t h y r o id  f u n c t i o n  was known to  be 
abnorm al a r e  c o n s id e r e d  s e p a r a t e l y  i n  th e  n e x t  
S e c t io n .
There rem ain  106 c a s e s  f o r  c o n s i d e r a t i o n .  Of 
t h e s e ,  22 were s t i l l b o r n  and 84 l i v e b o m .  T aking  
the  d i v id i n g  l i n e  a s  5 l b .  (2265 g . ) b i r t h - w e i g h t ,
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52 i n f a n t s  were judged  t o  be p r e m a tu r e ,  and  i n  19 
o f  t h e s e  th e  b i r t h - w e i g h t  was under 3 l h .  (1360 g . ) .  
The i n t e r v a l  be tw een  d e a th  and  f i x a t i o n  o f  th e  
t h y r o i d  ran g e d  from  3 to  4 5 i  h o u r s .  D e t a i l s  o f  th e  
106 c a s e s  a r e  g iv e n  i n  A ppendix  1.
RESULTS
The h i s t o l o g i c a l  a p p e a ra n c e s  v a r i e d  so w id e ly  
t h a t  no s i n g l e  d e s c r i p t i o n  i s  a p p l i c a b l e  to  a l l  t h e  
t h y r o i d s ,  and in d e e d  i n  any i n d i v i d u a l  g la n d  t h e r e  
was commonly a  c o n s i d e r a b le  d i f f e r e n c e  betw een  th e  
c e n t r a l  and p e r i p h e r a l  zones o f  each  lo b e .  The 
ty p e s  o f  t h y r o id  a c i n i  o b se rv e d ,  however, f a l l  i n t o  
t h r e e  b ro ad  c a t e g o r i e s ,  which w i l l  be d e s ig n a te d  
A, B and  0.
Type A: In  t h i s  c a te g o r y  a r e  in c lu d e d  a l l
o r d in a r y  c o l l o i d - c o n t a i n i n g  a c i n i ,  w i t h  numerous 
i n t e r a c i n a r  c e l l s ,  a s  seen  i n  the  n o rm al a d u l t  
t h y r o id  (F ig .  2 ) .  The s i z e  o f  th e  a c i n u s  was 
ro u g h ly  p r o p o r t i o n a l  to  th e  t o t a l  s i z e  o f  t h e  g la n d ,  
so t h a t  i t  n e v e r  r e a c h e d  th e  d im e n s io n s  o f  t h e  
a v e ra g e  a d u l t  a c i n u s ,  and was s m a l l e r  i n  th e
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p re m a tu re  th a n  i n  th e  m atu re  i n f a n t .  The shape 
was som etim es s p h e r i c a l ,  h u t  more o f t e n  i r r e g u l a r  o r  
even e lo n g a te d .  The l i n i n g  e p i t h e l i u m  was e i t h e r  
co lum nar o r  c u b o id a l ;  i t  was v e ry  r a r e l y  f l a t t e n e d .  
The c o l l o i d  u s u a l ly  s t a i n e d  p o o r ly  w i th  c o s in  and  th e  
P .A .S .  m ethod, e s p e c i a l l y  i n  a c i n i  l i n e d  by co lum nar 
e p i th e l i u m .  D eeper s t a i n i n g ,  when i t  o c c u r r e d ,  was 
seldom  o f  the  d e g re e  seen  i n  f o e t a l  o r  i n  a d u l t  
t h y r o i d s .  C o rre sp o n d in g  s t a i n i n g  r e a c t i o n s  w i th  
o th e r  m ethods a r e  l i s t e d  i n  T able  1. The r a t h e r  
d i f f e r e n t  s t a i n i n g  r e a c t i o n s  found  i n  f o e t a l  t h y r o i d s  
and d e s ig n a te d  ’’Type l a ” by Hewer (1927) were n o t  
o b se rv e d .
Two ty p e s  o f  v a c u o le  o c c u r r e d  i n  th e  c o l l o i d ,  
e s p e c i a l l y  i n  a c i n i  l i n e d  by co lum nar ep ithelium : a
l a r g e  s o l i t a r y  c e n t r a l  v a c u o le ,  o r  a  s e r i e s  o f  sm a l l  
p e r i p h e r a l  v a c u o le s .  I n  many i n s t a n c e s  c o l l o i d  was 
a p p a r e n t l y  a b s e n t ,  a l th o u g h  som etim es P .A .S .  s t a i n i n g  
gave a  f a i n t  r e a c t i o n  w hich  was n o t  d e t e c t a b l e  by th e  
o t h e r  m ethods.
Type B: The second type  o f  a c in u s  was c h a r a c ­
t e r i s e d  by colum nar e p i th e l iu m ,  b a s a l  v a c u o l a t i o n  o f  
th e  c y to p la sm , p a r t i a l  o r  com ple te  a b s o r p t io n  o f  th e
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c o l l o i d ,  and a b se n c e  o f  i n t e r a c i n a r  c e l l s  (F ig ,  3)* 
The v a c u o l a t i o n  o f  the  c y to p la sm  was som etim es so 
pronounced  a s  to  s u g g e s t  a t  f i r s t  s i g h t  t o t a l  
de tachm en t o f  th e  c e l l s  from  th e  a c i n a r  w a l l .  The 
c o n te n t s  o f  th e s e  v a c u o le s  f a i l e d  to  s t a i n  w i th  a l l  
th e  m ethods u se d ,  i n c l u d i n g  b r a z i l i n - w a s s e r b l a u  and  
phosphom olybdic  a c i d - m e t a n i l  y e l lo w .  The lu m in a l  
b o rd e r  o f  th e  c y to p la sm  was i n d i s t i n c t ,  i n  c o n t r a s t  
to  t h a t  i n  th e  f i r s t  ty p e  o f  a c in u s  d e s c r ib e d .  The 
b u lk  o f  th e  s t a i n a b l e  c y to p la sm  was s u p r a n u c l e a r ,  and 
i n  many i n s t a n c e s  i t  was P . A . S . - p o s i t i v e .  C o l lo i d ,  
i f  p r e s e n t ,  was i n  one o f  two fo rm s. I n  th e  f i r s t ,  
i t  s t a i n e d  d e e p ly  and was c o n f in e d  to  th e  c e n t r e  o f  
th e  lumen, w i th  t h i n  f i l a m e n t s  r a d i a t i n g  to w a rd s  th e  
a c i n a r  w a l l ,  t h i s  b e in g  m ere ly  an  e x a g g e ra te d  form  o f  
p e r i p h e r a l  v a c u o l a t i o n  (P ig .  4 ) .  I n  th e  se co n d , i t  
s t a i n e d  f a i n t l y  and u n i fo rm ly ,  f i l l i n g  th e  e n t i r e  
lumen (P ig .  5 ).
Type C: T h is  i n c l u d e s  a  wide v a r i e t y  o f
changes which may be summarised a s  d e sq u am a tio n , 
c o l l a p s e  and d i s o r g a n i s a t i o n  o f  the  a c i n u s .  
Desquamated c e l l s  o c c u r r e d  s i n g l y  o r  i n  s m a l l  g ro u p s ,  
o r  even  o c cu p ied  th e  e n t i r e  lumen (P ig s .  6, 7 ) .  I n
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some i n s t a n c e s ,  th e  l i n i n g  e p i t h e l i u m  rem a in e d  
i n t a c t ,  even  th oug h  th e  lumen was f i l l e d  w i th  c e l l s ;  
i n  o t h e r s ,  l i n i n g  and desquam ated  c e l l s  were n o t  
c l e a r l y  d i s t i n g u i s h a b l e ,  th o u g h  th e  a c i n a r  o u t l i n e s  
rem ained  e v id e n t  (F ig .  8 ) .  At a  more advanced  
s t a g e ,  t h e r e  was p a r t i a l  o r  com ple te  d i s i n t e g r a t i o n  
o f  th e  row o f  c e l l s  l i n i n g  th e  a c i n u s ,  and i n  th e  
ex trem e form  th e  t i s s u e  c o n s i s t e d  o f  a  s o l i d  mass o f  
c e l l s  i n  which l i t t l e  o r  no a c i n a r  s t r u c t u r e  was 
r e c o g n i s a b le  ( F ig s .  9, 10 , 1 1 ) .
The n u c l e i  o f  t h e  desquam ated  c e l l s  were o f t e n  
p y k n o t ic ,  and th e  c y to p la s m ic  b o u n d a r ie s  o f  b o th  
l i n i n g  and desquam ated  c e l l s  were i n d i s t i n c t .  The 
r a r e l y - e n c o u n te r e d  l a r g e  amoeboid c e l l s  d e s c r i b e d  by 
W ill iam s  (1937) were r e a d i l y  d i s t i n g u i s h e d  from  
desquam ated  c e l l s  (F ig .  1 2 ) .
I n  th e  compact c e l l u l a r  m asse s ,  where no d i s ­
t i n c t i o n  co u ld  be made betw een  l i n i n g  and desquam ated  
c e l l s ,  th e  n u c l e i  ran g e d  from  sm a ll  and d a r k - s t a i n i n g  
to  l a r g e  and v e s i c u l a r ,  u s u a l ly  w i th  a  d e f i n i t e  p r e ­
dominance o f  one o r  o t h e r  ty p e  ( F ig s .  10, 1 1 ) .
The o r i g i n  o f  th e  compact m asses  from  h o llo w  
a c i n i  was n o t  e v id e n t  i n  H and E s e c t i o n s ,  b u t  was 
c l e a r l y  shown by r e t i c u l i n  s t a i n i n g ,  w hich  r e v e a l e d
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a  p a t t e r n  i n  no way d i f f e r e n t  from  t h a t  i n  t i s s u e  o f  
o r d i n a r y  a c i n a r  s t r u c t u r e .  I n  th e  more c o n g e s te d  
g l a n d s ,  th e  d i s t e n d e d  c a p i l l a r i e s  o u t l i n e d  th e  fo rm er  
a c i n i  i n  a  s i m i l a r  m anner.
C o l lo id  was uncommon i n  a c i n i  show ing desquama­
t i o n ,  and  was a b s e n t  from  a l l  th e  more ad v anced  
s t a g e s  o f  d i s o r g a n i s a t i o n .  W ith  th e  P .A .S . t e c h ­
n iq u e ,  o n ly  th e  c y to p la sm  o f  t h e  desquam ated  c e l l s  
gave a  r e a c t i o n ,  and th e n  n o t  c o n s t a n t l y  so .  R a r e ly ,  
i n  com pact a r e a s ,  a  s t r o n g l y  p o s i t i v e  P .A .S .  r e a c t i o n  
t o g e t h e r  w i t h  f u s i o n  o f  th e  cy to p lasm  o f  n e ig h b o u r in g  
c e l l s  gave th e  a p p ea ra n c e  o f  n u c l e i  l y i n g  f r e e  i n  a  
meshwork o f  c o l l o i d .
D i s t r i b u t i o n  o f  t h e  d i f f e r e n t  ty p e s  o f  a c in u s
When a  s e c t i o n  o f  an  e n t i r e  l a t e r a l  lo b e  was 
exam ined, a c i n i  o f  ty p e s  A and C showed a  c h a r a c t e r ­
i s t i c  d i s t r i b u t i o n  (P ig .  1 3 ) .  Type A a c i n i  were 
a lm o s t  c o n s t a n t l y  p r e s e n t  a t  th e  p e r i p h e r y ,  som etim es 
i n  a  b ro ad  i r r e g u l a r  p e r i p h e r a l  zone, som etim es o n ly  
a s  a  few m inu te  c l u s t e r s  j u s t  u n d e r  th e  c a p s u le  o r  
even a p p a r e n t l y  i s o l a t e d  from  th e  r e s t  o f  t h e  g la n d .  
When p r e s e n t  th ro u g h o u t  th e  g la n d ,  th e y  became 
g r a d u a l ly  s m a l l e r ,  and t h e i r  c o l l o i d  c o n te n t  s t a i n e d
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l e s s  i n t e n s e l y ,  from th e  p e r i p h e r y  to  th e  c e n t r e .
Type C t i s s u e  showed t h e  r e v e r s e  d i s t r i b u t i o n .  
That i s ,  d esq uam ation  and d i s o r g a n i s a t i o n  o c c u r r e d  
c h a r a c t e r i s t i c a l l y  i n  th e  c e n t r e  o f  t h e  lo b e ;  when 
more e x t e n s i v e ,  th e y  made i n c r e a s i n g  in r o a d s  i n t o  
th e  p e r i p h e r a l  zone , p e rh a p s  s p a r i n g  o n ly  a  few  s m a l l  
a r e a s  a t  th e  p e r i p h e r y .  When th e  changes  were 
e x t e n s i v e ,  th ey  were more ad v an ced  i n  th e  c e n t r a l  
th a n  i n  th e  p e r i p h e r a l  zone.
Type B a c i n i  were som etim es c o n f in e d  to  t h e  
c e n t r a l  zone, b u t  more o f t e n  th ey  showed no s p e c i a l  
d i s t r i b u t i o n .
I n c id e n c e  o f  th e  d i f f e r e n t  ty p e s  o f  a c in u s
The d i f f e r e n t  ty p e s  commonly c o - e x i s t e d  i n  th e  
same g la n d .  Even when th e  g la n d  was a t  f i r s t  s i g h t  
composed e n t i r e l y  o f  norm al w e l l - p r e s e r v e d  a c i n i ,  a  
c a r e f u l  s e a r c h  a lm o s t  a lw ays  r e v e a l e d  a  few c e n t r a l  
a c i n i  showing b a s a l  v a c u o l a t i o n  o f  th e  e p i th e l iu m  o r  
some d esquam ation  o f  c e l l s  i n t o  th e  lu m in a ,  and con­
v e r s e l y ,  w ha teve r  th e  d e g re e  o f  de sq u am a tio n  o r  a c i n a r  
d i s o r g a n i s a t i o n ,  w e l l - p r e s e r v e d  a c i n i ,  s i n g l y  o r  i n  
g ro u p s ,  co u ld  u s u a l l y  be found a t  t h e  ex trem e 
p e r ip h e r y .
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I n  c l a s s i f y i n g  th e  g l a n d s ,  t h e r e f o r e ,  th e  
in c id e n c e  h a s  been  a s s e s s e d  o n ly  a c c o r d in g  to  th e  
p re d o m in a t in g  ty p e  o f  a c in u s  - A ,  B o r  C -  o r  where 
more t h a n  one ty p e  o f  a c in u s  was p ro m in e n t ,  a s  AB,
AG, BC, o r  ABC.
The o v e r - a l l  in c id e n c e  o f  th e  v a r i o u s  t y p e s








When t h i s  s e r i e s  i s  s u b - d iv id e d  a c c o rd in g  to  
m a t u r i t y ,  age i n  d a y s ,  e t c . ,  th e  i n d i v i d u a l  g ro u p s  
become too  s m a l l  f o r  a c c u r a t e  com p arison ; e a c h  o f  
th e  p o s s i b l e  i n f l u e n c i n g  f a c t o r s  i s  t h e r e f o r e  con­
s i d e r e d  i n  r e l a t i o n  to  th e  e n t i r e  s e r i e s  (T a b le s  3 to  
10).
Age (T ab le  3 ) :  The in c id e n c e  o f  th e  v a r i o u s
ty p e s  o f  a c in u s  d id  n o t  d i f f e r  a p p r e c i a b ly  i n  t h e  
s t i l l b o r n  (22 c a s e s ) ,  th o s e  dy in g  w i t h in  24 h o u rs  
(47 c a s e s ) ,  o r  th o s e  dy ing  a t  24 to  72 h o u rs  (28 
c a s e s ) .  At 4 to  7 days (9 c a s e s ) ,  ty p e  A became 
commoner, type  C l e s s  common, w h ile  type  B showed
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l i t t l e  change . T hat i s  t o  s a y ,  th e  i n c id e n c e  o f  
desq uam ation  and d i s o r g a n i s a t i o n  d im in is h e d  a f t e r  
th e  f i r s t  t h r e e  days o f  l i f e .
Sex (T ab le  4 ) :  The sex  o f  th e  s u b j e c t ,  w hich
i s  su c h  an  im p o r ta n t  f a c t o r  i n  t h y r o id  p a th o lo g y  i n  
th e  a d u l t ,  showed no o b v io u s  in f lu e n c e  on th e  h i s t o ­
l o g i c a l  s t r u c t u r e  in  th e  newborn. (A s l i g h t  sex  
d i f f e r e n c e  i n  th e  t h y r o i d  w e ig h t a t  b i r t h  was r e ­
p o r t e d  by P o t t e r  (1 9 3 8 ) .  Too few  g la n d s  i n  t h i s  
s e r i e s  were weighed to  a l lo w  o f  any  c o n c l u s i o n s ) .
M a tu r i ty  (T ab le  5)s A s im p le  d i v i s i o n  i n t o  
m ature  a n d  p rem a tu re  does n o t  r e v e a l  any s t r i k i n g  
d i f f e r e n c e  betw een th e  two g ro u p s :  b o th  showed th e
same wide v a r i a t i o n  i n  ty p e s  o f  a c i n i ,  an d ,  when 
compact a r e a s  were p r e s e n t  th e y  showed th e  same p ro ­
p o r t i o n  o f  n u c l e a r  ty p e s .  I f  th e  19 c a s e s  i n  w hich  
th e  b i r t h - w e i g h t  was under 3 l b .  (1360 g . ) a r e  con ­
s i d e r e d  s e p a r a t e l y ,  t h e r e  a p p e a r s  t o  be some i n c r e a s e  
i n  th e  number o f  g la n d s  w hich  were w h o lly  o r  a lm o s t  
w h o lly  composed o f  no rm al w e l l - p r e s e r v e d  ( ty p e  A) 
a c i n i .
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H is to r y  o f  p re g n a n c y  and  l a b o u r  (T a b le s  6, 7> 8 )  
d id  n o t  have any  o b v io u s  r e l a t i o n  to  th e  h i s t o l o g i c a l  
p i c t u r e .  I n  p a r t i c u l a r ,  a  n o te  was made o f  p r e ­
e c la m p t ic  to x aem ia  (12 c a s e s ) ,  d i f f i c u l t  o r  p ro lo n g e d  
l a b o u r  w i th  f o e t a l  d i s t r e s s  (31 c a s e s ) ,  and C a e s a r ia n  
s e c t i o n  (12 c a s e s ) ,  a l l  o f  w hich  a p p e a re d  to  be w i th ­
o u t  i n f l u e n c e .  There was n o th in g  to  s u g g e s t  t h a t  
f o e t a l  d i s t r e s s  i s  conducive  to  h i s t o l o g i c a l  changes  
i n  th e  t h y r o i d ,  o r  t h a t  a v o id a n c e  o f  th e  n o rm a l b i r t h  
p r o c e s s  by C a e s a r ia n  s e c t i o n  p r o t e c t s  a g a i n s t  them.
Cause o f  d e a t h : T h is  i s  n o t o r i o u s l y  d i f f i c u l t
to  a s s e s s  i n  th e  new born , b u t  so f a r  a s  c o u ld  be 
judged t h e r e  was l i t t l e  r e l a t i o n  be tw een  th e  h i s t o l o g y  
o f  t h e  t h y r o i d  and th e  p o s t-m o r te m  f i n d i n g s  i n  o t h e r  
o rg a n s .
I n  th e  74 c a s e s  showing e v id e n c e  o f  a s p h y x ia  
(T ab le  9 ) ,  t h e r e  was th e  same wide ra n g e  o f  s t r u c t u r e  
a s  i n  t h e  r e m a in d e r .  There was a  s l i g h t  i n c r e a s e  i n  
th e  in c id e n c e  o f  ty p e  A a c i n i  i n  th e  a s p h y x i a l  g ro u p , 
and , p e rh a p s  more s i g n i f i c a n t ,  a  r a t h e r  g r e a t e r  
i n c r e a s e  i n  ty p e  B.
None o f  th e  i n f a n t s  were c o n s id e r e d  to  have d ie d  
a s  a  r e s u l t  o f  b a c t e r i a l  i n f e c t i o n .  O th e r  c a u s e s  o f
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d e a th  ( b i r t h  t ra u m a ,  c o n g e n i t a l  a b n o r m a l i t i e s ,  
h a e m o ly t ic  d i s e a s e  and h a em o rrh ag ic  d i s e a s e  o f  th e  
new born, e t c .  ) d id  n o t  r e a c h  s u f f i c i e n t  num bers f o r  
t h e i r  i n f lu e n c e  to  be a s s e s s e d ,  b u t  t h e r e  was n o th in g  
to  s u g g e s t  t h a t  th e y  had  any r e l e v a n c e .
D e a t h - f i x a t i o n  i n t e r v a l  (T ab le  1 0 ) :  W ith
i n c r e a s i n g  d e la y  i n  f i x a t i o n  t h e r e  was a  te n d e n c y  f o r  
th e  in c id e n c e  o f  ty p e  A a c i n i  to  d im in is h ,  y e t  t h e r e  
was c e r t a i n l y  no d i r e c t  c o r r e l a t i o n  be tw een  e a r l y  
f i x a t i o n  and  p r e s e r v a t i o n  o f  a c i n a r  s t r u c t u r e .  P i g s .  
14 and 15 i l l u s t r a t e  a  c a se  i n  w hich  th e  a c i n i  were 
p e r f e c t l y  p r e s e r v e d  i n  s p i t e  o f  a  lo n g  d e a t h - f i x a t i o n  
i n t e r v a l ,  and  a n o th e r  i n  w hich  t h e r e  was w id e sp re a d  
d i s o r g a n i s a t i o n  a f t e r  a  c o m p a r a t iv e ly  s h o r t  i n t e r v a l .  
Many o t h e r  c a s e s ,  e x c lu d ed  from  t h i s  s e r i e s  b e ca u se  
o f  a  d e a t h - f i x a t i o n  i n t e r v a l  o f  more th an  48 h o u r s ,  
have been  seen  w h ich  f u r t h e r  i l l u s t r a t e  t h i s  l a c k  o f  
c o r r e l a t i o n .  I n  t h e  more advanced  s t a g e s  o f  a u t o ­
l y s i s  (P ig .  1 6 ) ,  th e  p i c t u r e  i s  o f t e n  u n l ik e  any  o f  
th o s e  d e s c r ib e d ,  and does  n o t  p e rm i t  o f  c l a s s i f i c a t i o n  
a c c o rd in g  to  t h i s  scheme.
G e n e ra l ly  s p e a k in g ,  desqu am ation  o c c u r r e d  i n  th e  
m a j o r i t y  o f  g la n d s  i r r e s p e c t i v e  o f  d e a t h - f i x a t i o n
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i n t e r v a l ,  t u t  when f i x a t i o n  o c c u r r e d  w i t h i n  12 h o u rs  
o f  d e a t h  i t  was more o f t e n  c o n f in e d  to  t h e  c e n t r a l  
zone and showed l e s s  te n d e n c y  to  e n c ro a c h  on th e  
p e r i p h e r y .
I n  a d d i t i o n  to  th e  v a r i a t i o n s  i n  a c i n a r  s t r u c t u r e ,  
and th e  d i s t i n c t i o n  be tw een  t h e  c e n t r a l  and  p e r i p h e r a l  
zo n es , o t h e r  n o te w o rth y  f e a t u r e s  o f  t h e  n e o n a t a l  
t h y r o i d  were d i s t e n s i o n  o f  th e  ly m p h a t ic s ,  e n g o rg e ­
ment o f  th e  b lood  v e s s e l s ,  i n t r a - a c i n a r  h aem o rrhages  
and r a r e l y ,  th e  p re s e n c e  o f  squamous o r  a t y p i c a l  
e p i t h e l iu m .  The l a s t - m e n t io n e d  i s  d i s c u s s e d  l a t e r  
( S e c t io n  5 ) ,  and w i l l  n o t  be f u r t h e r  r e f e r r e d  to  h e r e .
D i s t e n s io n  o f  th e  ly m p h a t ic s
The ly m p h a tic  v e s s e l s  o f  th e  t h y r o i d  ta k e  th e  
form  o f  a  c o n n e c te d  system  o f  wide s i n u s e s  w hich  
e n c lo s e  g ro u p s  o f  a c i n i .  They a r e  in c o n s p ic u o u s  
e x c e p t  when a b n o rm a lly  d i s t e n d e d .
I n  t h i s  s e r i e s  o f  c a s e s ,  th e  ly m p h a t ic s ,  b o th  
w i t h in  and  o u t s id e  th e  t h y r o i d ,  were o f t e n  d i s t e n d e d  
by a  homogeneous e o s i n o p h i l i c  s u b s ta n c e  r e s e m b l in g  
c o l l o i d .  The e n t i r e  sy s te m , from  th e  s m a l l  i n t e r -  
a c i n a r  c h a n n e ls  t o  th e  l a r g e r  p e r i v a s c u l a r  t r u n k s  i n  
th e  in te r lo b u la r  s e p t a ,  was th u s  o u t l i n e d  (D ig s . 17,
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1 8 ) .  The s t a i n i n g  r e a c t i o n s  o f  th e  c o n ta in e d  su b ­
s ta n c e  were i d e n t i c a l  w i th  th o s e  o f  c o l l o i d  (T ab le  l ) ;  
th e  P .A .S .  te c h n iq u e  was by f a r  t h e  m ost s a t i s f a c t o r y  
f o r  d e m o n s tr a t in g  i t .  The i n t e n s i t y  o f * th e  s t a i n i n g  
v a r i e d  a s  much a s  t h a t  o f  t h e  c o l l o i d ;  i t  o f t e n  
a p p e a re d ,  how ever, to  be i n v e r s e l y  r e l a t e d  to  th e  
s t a i n i n g  i n t e n s i t y  o f  th e  c o l l o i d  i n  t h e  a d j o i n i n g  
a c i n i .
W ith in  t h e  g la n d ,  c o l l o i d - l i k e  s u b s ta n c e  i n  th e  
ly m p h a t ic s  was s e e n  i n  r e l a t i o n  to  ty p e  B a c i n i ,  and 
to  a l l  s t a g e s  o f  "d e sq u a m a tio n ” i n c lu d e d  under ty p e  
C w i th  th e  e x c e p t io n  o f  t i s s u e  o f  t r u e  compact 
s t r u c t u r e  i n  w hich  th e  a c i n a r  o u t l i n e s  were l o s t ^
I t s  p re s e n c e  i n  r e l a t i o n  to  t h e s e  ty p e s  o f  a c i n i  was 
n o t  i n v a r i a b l e .  I t  se ldom , i f  e v e r ,  o c c u r r e d  i n  
r e l a t i o n  t o  type  A a c i n i .  D is te n d e d  ly m p h a t ic s ,  
l i k e  d i s i n t e g r a t i n g  a c i n i ,  were o f t e n  c o n f in e d  to  th e  
c e n t r a l  zone o f  t h e  g la n d .
D is t e n s io n  o f  t h e  ly m p h a t ic s  o u t s id e  t h e  c a p s u le  
(P ig .  19) o c c u r re d  i n  a s s o c i a t i o n  w i t h  th e  same e p i ­
t h e l i a l  c h an g es , b u t  was seldom  so p ro m in e n t ,  and  th e  
s t a i n i n g  r e a c t i o n s  o f  t h e  c o l l o i d - l i k e  s u b s ta n c e  
were u s u a l ly  weaker.
The two m a n i f e s t a t i o n s  o f  t h e  phenomenon d id  n o t  
n e c e s s a r i l y  o c c u r  t o g e t h e r ;  o f  t h e  58 c a s e s  i n  w hich  
c o l l o i d - l i k e  s u b s ta n c e  was o b se rv e d  i n  th e  ly m p h a t ic s  
th e  i n t r a g l a n d u l a r  c h a n n e ls  a lo n e  were in v o lv e d  i n  
26 c a s e s ,  th o s e  o u t s i d e  th e  c a p s u le  a lo n e  i n  17 c a s e s  
and b o th  were in v o lv e d  i n  15 c a s e s .
Lymphatic d is te n s io n  was n o t  r e l a t e d  t o  d e la y  i n  
f i x a t i o n  (T ab le  1 1 ) .
V a sc u la r  engorgem ent
C o n g e s t io n  o f  t h e  b lo o d  v e s s e l s  was common, 
e s p e c i a l l y  i n  t h e  s t i l l b o r n  and th o s e  d y in g  w i t h in  
th e  f i r s t  t h r e e  d a y s .  C o n g e s t io n  o f  th e  i n t e r -  
a c i n a r  c a p i l l a r i e s  was c o n sp ic u o u s  i n  a b o u t  h a l f  o f  
^ th e  c a s e s ,  and was som etim es o f  su c h  a  d eg re e  t h a t  
c o n g e s t io n  a lo n e  a p p e a re d  to  have c o n t r i b u t e d  to  
c o l l a p s e  o f  th e  a c i n i  (P ig .  2 0 ) .
I t  was u n r e l a t e d  to  th e  ty p e  o f  a c i n i  com posing 
th e  g la n d ,  and r e f l e c t e d  f a i r l y  a c c u r a t e l y  th e  d e g re e  
o f  c o n g e s t io n  in  o th e r  o rg a n s .
I n t r a - a c i n a r  haem orrhages
I s o l a t e d  i n t r a - a c i n a r  h aem o rrh ag es , o f  r e c e n t  
o c c u r r e n c e ,  were n o te d  i n  6 c a s e s ,  and  were
a s s o c i a t e d  w i th  e p i t h e l i a l  d e sq u am a tio n  (F ig ,  2 1 ) .
I n  two o t h e r  c a s e s ,  haem orrhages  were num erous, 
o c c u r r in g  i n  no rm al w e l l - p r e s e r v e d  a c i n i ; ^ t h e y  were 
a t t r i b u t a b l e  to  h a em o rrh ag ic  d i s e a s e  o f  t h e  newborn.
DISCUSSION
The s i g n i f i c a n c e  w i l l  be d i s c u s s e d  f i r s t ,  o f  , 
th e  v a r i o u s  ty p e s  o f  a c i n u s ,  t h e n  o f  t h e  o t h e r  
phenomena, and f i n a l l y  o f  th e  h i s t o l o g i c a l  a p p e a r ­
a n c e s  a s  a  w hole .
S ig n i f i c a n c e  o f  th e  t h r e e  t y p e s  o f  a c in u s
Type A: T h is ,  th e  f a m i l i a r  w e l l - fo rm e d  a c in u s
o f  th e  n o rm al t h y r o i d ,  r e q u i r e s  l i t t l e  comment. As 
th e  h e ig h t  o f  t h e  a c i n a r  e p i t h e l i u m  i s  an  a c c u r a t e  
m easure o f  th e  d eg re e  o f  p h y s i o l o g i c a l  a c t i v i t y  
(Rawson and S t a r r ,  1938; A b e l,  19 40 ) ,  th e  p r e v a le n c e  
i n  th e  newborn o f  co lum nar and  c u b o id a l  ep it]^e l iu m  
and th e  r a r i t y  o f  f l a t t e n e d  e p i th e l iu m  a r e  e v id e n c e  
o f  a  h ig h  l e v e l  o f  a c t i v i t y .  I n  t h e  norm al a d u l t  
t h y r o i d ,  f l a t t e n e d  o r  Me n d o t& e l io id n c e l l s  predom­
i n a t e  (Goddard and Sommers, 19 54 ) .  G oorm aghtigh  and 
Thomas (1934) d e s ig n a te d  th e  co lum nar c e l l  a s  th e
’’e x c r e t o r y ” c e l l ,  and o b se rv e d  t h a t  i t  i s  p r e s e n t  i n  
l a t e  f o e t a l  l i f e ,  and  e s p e c i a l l y  a t  b i r t h .  O th e r  
f e a t u r e s  i n d i c a t i n g  a c t i v e  r e s o r p t i o n  o f  c o l l o i d  a r e  
th e  g e n e r a l l y  weak s t a i n i n g  r e a c t i o n s  o f  t h e  c o l l o i d ,  
th e  p re s e n c e  o f  s o l i t a r y  c e n t r a l  v a c u o le s  i n  th e  
c o l l o i d  (P o p o f f ,  19 4 3 ) ,  and i n d e n t a t i o n s  o f  t h e  
a c i n a r  w a l l s  (W il l ia m s ,  19 37). The two ty p e s  o f  
s t a i n i n g  r e a c t i o n  in  th e  c o l l o i d  p ro b a b ly  have no 
s i g n i f i c a n c e  o t h e r  th a n  i n d i c a t i n g  d i f f e r i n g  concen­
t r a t i o n s  o f  c o l l o i d  (De R o b e r t i s ,  1941).
Type B: B a sa l  v a c u o l a t i o n  o f  t h e  a c i n a r  c e l l s ,
w i th  a p i c a l  d is p la c e m e n t  o f  t h e  n u c l e i ,  was f i r s t  
d e s c r ib e d  by B en s ley  (1916) i n  th e  h y p e r p l a s t i c  
t h y r o id  o f  th e  opossum. H is method f o r  s t a i n i n g  th e  
c o n te n t  o f  th e  v a c u o le s  h a s  n o t  been  s u c c e s s f u l l y  
used  by su b s e q u e n t  i n v e s t i g a t o r s ,  b u t  a c i n i  o f  s i m i l a r  
ap p ea ra n c e  have been  o b se rv e d  i n  th e  g u in e a  p i g  
t h y r o id  a s  a  r e s u l t  o f  com pensa to ry  h y p e r t ro p h y  ( lo e b ,  
1929), and i n  th e  human t h y r o i d  i n  ex o p h th a lm ic  
g o i t r e  (O kk e ls ,  1932). l o e b  gave a  good a c c o u n t  o f  
how th e  c o l l o i d  comes to  assume th e  form  o f  a  c e n t r a l  
mass w i th  f i n e  t h r e a d s  r a d i a t i n g  t o  th e  e p i t h e l i a l  
l i n i n g .  S e v e rin g h a u s  (1933) n o te d  b a s a l  v a c u o l a t i o n
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i n  t h e  duck t h y r o i d  w i t h i n  24 h o u rs  a f t e r  i n j e c t i o n  
o f  t h y r o t r o p i c  p r i n c i p l e *
Ponse and  A l t s c h u l e r  (1940) th o u g h t  t h a t  b a s a l  
v a c u o l a t i o n  m ig h t  be due t o  a r t e f a c t ,  a s  a p i c a l  
d isp la c e m e n t  o f  n u c l e i  i n  th e  g u in e a  p i g  t h y r o i d  two 
to  f o u r  days a f t e r  i n j e c t i o n  o f  a n t e r i o r  p i t u i t a r y  
e x t r a c t  was n o t  accom panied  by v a c u o l a t i o n .  My own 
o b s e r v a t i o n s  on th e  g u in e a  p i g  t h y r o i d  (p .  92 ) 
co n firm  t h i s ,  and  show t h a t  b a s a l  v a c u o l a t i o n  may be 
due to  a u t o l y s i s  a lo n e ;  th e  p o i n t  i s  f u r t h e r  d i s ­
c u sse d  i n  S e c t io n  3. However, De R o b e r t i s  (1941) 
showed t h a t  b a s a l  v a c u o l a t i o n  can o c c u r  even  i n  
f r o z e n - d r i e d  m a t e r i a l ,  and t h a t  b a s a l  v a c u o le s  a r e  
much more e v id e n t  i n  a c t i v a t e d  th a n  i n  n o rm al g la n d s .
A c in i  o f  t h i s  type  d i d  n o t  fo rm  p a r t  o f  t h e  
s e c r e t o r y  c y c le  d e s c r ib e d  by W ill iam s (1937) i n  l i v i n g  
t h y r o id  t i s s u e ,  and i t  i s  c l e a r  t h a t  th e y  r e p r e s e n t  
th e  re s p o n s e  t o  a  more p o w e rfu l  s t im u lu s  th a n  o c c u r s  
under norm al c i r c u m s ta n c e s .
Type C: C o n tro v e rsy  h as  from  th e  f i r s t  c e n t r e d
on th e  s i g n i f i c a n c e  o f  e p i t h e l i a l  d e sq u am a tio n  and 
d i s o r g a n i s a t i o n  o f  th e  a c i n i .  I g n o r in g  th e  more 
b i z a r r e  e x p la n a t io n s  o f f e r e d  by many e a r l i e r  w r i t e r s ,
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o f  w hich  a  f u l l  a c c o u n t  i s  g iv e n  by A l l a r a  (1 9 5 1 a ) ,  
two p o s s i b i l i t i e s  a r e  d e s e r v in g  o f  s e r i o u s  con­
s i d e r a t i o n :  th e  ch an ges  a r e  t h e  r e s u l t  o f  u ndu ly
r a p i d  a u t o l y s i s ,  o r  t h e y  i n d i c a t e  a  s t a t e  o f  i n c r e a s e d  
p h y s i o l o g i c a l  a c t i v i t y .
The c lo s e  s i m i l a r i t y  betw een th e  ch ang es  o f  p o s t ­
mortem a u t o l y s i s  and  th o s e  o f  h y p e r a c t i v i t y  h a s  g iv e n  
r i s e  to  e n d le s s  c o n fu s io n .  B oth  p r o c e s s e s  c o n s i s t  
e s s e n t i a l l y  o f  a b s o r p t i o n  o f  th e  c o l l o i d  and  c o l l a p s e  
o f  th e  a c i n i .  Even p y k n o s is  and c y to p la s m ic  
d e g e n e r a t io n ,  u s u a l l y  r e l i a b l e  i n d i c a t i o n s  o f  a u t o ­
l y s i s ,  o c cu r  i n  th e  g lan d  a c t i v a t e d  by t h y r o t r o p i c  
hormone (S e v e r in g h a u s ,  19 33 ) .  D esquam ation  o f  t h e  
e p i th e l iu m  i s  so s t r o n g l y  s u g g e s t iv e  o f  a u t o l y s i s  
t h a t  i t  i s  o f t e n  a c c e p te d  w i th o u t  q u e s t io n  a s  su c h ,  
y e t  h e re  a g a in  t h e r e  i s  r e a s o n  to  b e l i e v e  t h a t  a  
s i m i l a r  p r o c e s s  may o c c u r  d u r in g  l i f e .  De Q uerva in  
(1904) n o te d  t h a t  "b o th  t o x i c  e f f e c t s  and d i s t u r b a n c e s  
o f  t h e  c i r c u l a t i o n  o f  a  h ig h  d e g re e  c au se  h i s t o l o g i c a l  
changes i n  th e  t h y r o i d ,  and th e s e  a r e  i n  th e  m ain 
symptomised by p r o l i f e r a t i o n ,  d esquam atio n  and 
d e g e n e ra t io n  o f  th e  e p i t h e l i a l  c e l l s  . . . The 
r e a c t i o n  o f  th e  e p i t h e l i a l  c e l l s  to  any  i r r i t a t i o n
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w h a tev e r  i s  i n  t h e  fo rm  o f  d e sq u a m a tio n ” . R ice  
(1938) went so f a r  a s  to  s t a t e  t h a t  " e p i t h e l i a l  
desq uam ation  i s  n o t  found  i n  th e  n o rm al t h y r o i d ,  
w hereas i t  i s  one o f  th e  c h a r a c t e r i s t i c  f e a t u r e s  o f  
ex o p h th a lm ic  g o i t e r ” .
I t  m igh t be th o u g h t  t h a t  i n  a n im a l  e x p e r im e n ts ,  
where no d i f f i c u l t y  a t t e n d s  im m edia te  f i x a t i o n ,  t h e r e  
would be no q u e s t io n  o f  c o n fu s in g  t h e  two p r o c e s s e s .  
But Jack so n  (1 9 1 6 ) ,  r e p o r t i n g  t h e  e f f e c t s  o f  
i n a n i t i o n  i n  r a t s ,  found  d i f f i c u l t y  i n  d i s t i n g u i s h i n g  
betw een them, and drew an i n t e r e s t i n g  a n a lo g y  w i th  
d e g e n e ra t iv e  changes i n  th e  k id n e y :  " S o - c a l l e d
d e g e n e ra t iv e  c o n d i t i o n s  (d esq u am a tio n  and d e g e n e r a t io n  
o f  e p i th e l iu m )  a p p e a r  to  a  l i m i t e d  e x t e n t  i n  t h e  
t h y r o id s  o f  n o rm al a n im a ls  ( i n c l u d in g  m an), a l th o u g h  
th e s e  chang es  p ro b a b ly  have no p h y s i o l o g i c a l  
s i g n i f i c a n c e .  Under v a r i o u s  abnorm al c o n d i t i o n s ,  
th e s e  r e t r o g r e s s i v e  ch ang es  a p p e a r  to  be i n c r e a s e d  i n  
e x t e n t  and i n t e n s i t y  . . . Changes i n  th e  r e n a l  
e p i th e l iu m  f o l lo w in g  l i g a t i o n  o f  v e s s e l s ,  i n f a r c t s ,  
i n t o x i c a t i o n s ,  i n f e c t i o n s ,  p o s t-m o rte m  c h a n g e s ,  e t c . ,  
fo rm  a  f a m i l i a r  exam ple , i n  w hich  th e  phenomena a re  
i n  many r e s p e c t s  s t r i k i n g l y  s i m i l a r  to  t h e
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d e g e n e r a t iv e  changes  above d e s c r ib e d  f o r  t h e  t h y r o i d  
g la n d " .
Desquamated c e l l s  were se e n  i n  f r o z e n - d r i e d  
norm al r a t  t h y r o i d  by De R o b e r t i s  (1 9 4 1 ) ;  th e  n u c l e i  
were p y k n o t i c ,  and  th e  c y to p la sm  was lo a d e d  w i th  
c o l l o i d  d r o p l e t s .  D esquam ation  f o l lo w in g  s t i m u l a t i o n  
h as  b een  n o te d  i n  th e  r a t  t h y r o i d  by B a i l l i f  (1937) 
and R erabek  and R erabek  (1 9 4 7 ) ,  and  i n  e l e c t r o n  m ic ro ­
s c o p ic  o b s e r v a t i o n s  on th e  g u in e a  p ig  t h y r o i d  by 
B r a u n s t e in e r  e t  a l .  (1 9 5 3 );  desquam ated  c e l l s  i n  
th e  c o l l o i d  have a l s o  been  s e e n  i n  e x p e r im e n ta l  
t h y r o i d i t i s  (T e rp la n  e t  a l . , 1958).
The b e l i e f  t h a t  e p i t h e l i a l  de sq u am a tio n  and 
c o l l o i d  d e p l e t i o n  a r e  p u r e ly  p o s t-m o r te m  phenomena 
r e c e i v e d  i t s  g r e a t e s t  s u p p o r t  from  th e  work o f  G loor 
(1926) an d  Murray (19 27 ) .  By f i x i n g  f ra g m e n ts  o f  a  
s i n g l e  g la n d  a t  v a r y in g  i n t e r v a l s  a f t e r  d e a t h ,  th e s e  
a u th o r s  were a b le  to  d e m o n s tra te  a  s u c c e s s io n  o f  
changes c l o s e l y  i m i t a t i n g  th o s e  u n d e r  c o n s i d e r a t i o n .  
M urray, however, made no comment on th e  f a c t  t h a t  
th e  changes which o c c u r r e d ,  on an  a v e ra g e ,  w i t h i n  2g- 
days o f  d e a th  i n  th e  newborn c h i l d ,  to o k  7 days  to  
o c cu r  i n  th e  a d u l t  dog t h y r o i d .  G-loor, w h i le
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a d m i t t i n g  th e  p r o b a b i l i t y  t h a t  some d e g re e  o f  
desquam ation  m igh t o c c u r  d u r in g  l i f e ,  c o n c lu d e d  t h a t  
th e  t h y r o i d  a t  th e  t im e  o f  b i r t h  i s  more s u s c e p t i b l e  
to  p o s t-m o rte m  change th a n  i n  th e  m i d - f o e t a l  p e r i o d  
o r  a f t e r  th e  f i r s t  two weeks o f  l i f e .  T h is  l e f t  
unansw ered th e  q u e s t io n  a s  t o  why, d u r in g  a  p a r t i c u l a r  
s p e l l  o f  two w eeks, th e  t h y r o id  s h o u ld  undergo 
a u t o l y s i s  more r a p i d l y  th a n  a t  any o t h e r  t im e  o f  l i f e .
On th e  o t h e r  hand , A l l a r a  (1 9 5 1 a ) ,  i n  a  c a r e f u l  
s tu d y  o f  16 n e o n a t a l  t h y r o i d s ,  fou nd  no c o r r e l a t i o n  
betw een d e la y  i n  f i x a t i o n  and h i s t o l o g i c a l  s t r u c t u r e .  
He o b se rv e d  t h a t  th e  t h y r o id  i n  l a t e  f o e t a l  l i f e  was 
composed o f  compact c e l l u l a r  m asses ,  and  t h a t  a c i n i  
began to  form  a t  th e  p e r ip h e r y  o f  th e  g lan d  i n  t h e  
e a r l y  h o u rs  o f  e x t r a - u t e r i n e  l i f e .  I n  th e  f o e t u s  o f  
7 t o  8 m onths , th e  c e l l u l a r  m asses were c h a r a c t e r i s e d  
by s m a l l  d a r k - s t a i n i n g  n u c l e i ,  w h ile  a t  te rm  l a r g e  
v e s i c u l a r  n u c l e i  p re d o m in a te d .  He b ro u g h t  fo rw a rd  
a  w e a l th  o f  e v id e n c e  to  show t h a t  t h e  fo rm er were an  
e x p re s s io n  o f  i n c r e a s e d  p h y s i o l o g i c a l  a c t i v i t y  w h ile  
th e  l a t t e r  r e p r e s e n t e d  th e  s t a g e  o f  e x h a u s t io n .  I n  
a  l a t e r  p a p e r  ( A l l a r a ,  1 9 5 3 ) ,  he n o te d  th e  c o in c id e n t  
i n t e n s e  d e g r a n u la t i o n  o f  t h e  b a s o p h i l s  i n  th e
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a n t e r i o r  p i t u i t a r y .  W hether by c h a n c e ,  o r  f o r  some 
o t h e r  r e a s o n  w hich  i s  n o t  o b v io u s ,  none o f  th e  
t h y r o i d s  he exam ined showed e p i t h e l i a l  d e sq u am a tio n ;  
th e  s t r u c t u r e  was e i t h e r  a c i n a r  o r  com pact.
The p r e s e n t  s e r i e s  o f  106 c a s e s ,  th o u g h  do m ina ted  
by th e  phenomenon o f  e p i t h e l i a l  d e sq u am a tio n ,  
re s e m b le s  A l l a r a 1s s e r i e s  i n  th e  l a c k  o f  c o r r e l a t i o n  
betw een  d e la y  i n  f i x a t i o n  and h i s t o l o g i c a l  s t r u c t u r e .  
I t  may be conceded t h a t  d e squam atio n  te n d s  t o  be more 
e x te n s iv e  when f i x a t i o n  i s  d e la y e d  beyond 12 h o u r s ,  
b u t  t h i s  ten d en cy  does n o t  o f f s e t  the  many i n s t a n c e s  
i n  which d esquam ation  o c c u r r e d  w i t h  o n ly  a  s h o r t  d e la y  
i n  f i x a t i o n ,  o r  good p r e s e r v a t i o n  was se e n  a f t e r  a  
long  d e la y .  The f a i l u r e  to  d e m o n s tra te  any c l e a r  
r e l a t i o n s h i p  l e a d s  in e s c a p a b ly  to  th e  c o n c lu s io n  t h a t  
a u t o l y s i s  i s  n o t  th e  p r i n c i p a l  c a u se  o f  d e sq u am a tio n ,  
b u t  i s  a t  m ost a  c o n t r i b u t o r y  f a c t o r .
I n  r e j e c t i n g  a u t o l y s i s  and a c c e p t in g  th e  a l t e r ­
n a t i v e  e x p la n a t io n  o f  " p h y s i o l o g ic a l  c r i s i s ” , th e  
f o l lo w in g  ev id en ce  h a s  a l s o  b e en  t a k e n  i n t o  a c c o u n t :
1. P r e s e r v a t i o n  o f  th e  p e r i p h e r a l  zone h as  
o f t e n  been t a k e n  a s  an  i n d i c a t i o n  t h a t  th e  ch an ges  
i n  th e  r e m a in d e r  o f  th e  g land  a re  due to  a u t o l y s i s .
Y et t h i s  p r e s e r v a t i o n  i s  i t s e l f  s t r o n g  e v id e n c e  to  th e
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c o n t r a r y .  I t  i s  u n re a s o n a b le  t o  suppose  t h a t  t h e  
s h o r t  t im e  ta k e n  f o r  th e  f i x a t i v e  to  p e n e t r a t e  a  few  
m i l l i m e t r e s  from  th e  s u r f a c e  to  t h e  d e e p e r  zones  o f  
th e  g lan d  would r e s u l t  i n  g r o s s  d i f f e r e n c e s  i n  th e  
h i s t o l o g i c a l  p i c t u r e ;  su c h  an  o c c u r re n c e  would be 
w i th o u t  p a r a l l e l  i n  any o f  th e  o rg a n s  w hich  a r e  known 
to  d e g e n e ra te  r a p i d l y  a f t e r  d e a th .  I t  i s ,  i n  any 
e v e n t ,  o f t e n  n o t  a  u n ifo rm  band o f  p r e s e r v a t i o n  ro u n d  
th e  m arg in  o f  th e  g la n d ,  b u t  i s  o f  f o c a l  d i s t r i b u t i o n ,  
a s  i s  th e  d i s t r i b u t i o n  o f  l e s s  a c t i v e  a c i n i  i n  a  
w e l l - p r e s e r v e d  g la n d .  M oreover, p r e s e r v a t i o n  o c c u r s  
to  an  e q u a l  degree  i n  th e  m e d ia l  and  l a t e r a l  m a rg in s ,  
even  when th e  t h y r o id  and  t r a c h e a  have been  l e f t  
a t t a c h e d  to  one a n o th e r ,  a l lo w in g  th e  f i x a t i v e  to  
r e a c h  th e  c e n t r a l  zone o f  th e  g la n d  b e fo re  th e  
m e d ia l  m arg in . A s im p le  e x p e r im e n t  p u t s  t h e  m a t t e r  
beyond do u b t:  when one lo b e  i s  f i x e d  whole and th e
o t h e r  i s  f i r s t  b i s e c t e d ,  th e  d eg re e  o f  p e r i p h e r a l  
p r e s e r v a t i o n  re m a in s  th e  same.
2. As d e s c r ib e d  l a t e r  i n  S e c t io n  4 ,  th e  
c h an g es , when th e y  o c cu r  i n  th e  a d u l t  t h y r o i d ,  a r e  
o f t e n  f o c a l  and a r e  t o t a l l y  u n r e l a t e d  to  th e  t im e  o f  
p e n e t r a t i o n  o f  th e  f i x a t i v e .  P r e s e r v a t i o n  o f  a c i n a r  
s t r u c t u r e  and o f  c o l l o i d  o c c u r s  n o t  a t  th e  p e r i p h e r y
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b u t  i n  th e  l a r g e r  a c i n i  and i n  p r e - e x i s t i n g  n o d u le s  
o f  c o l l o i d  s t o r a g e .  I n  th e  a d u l t ,  a s  i n  th e  new­
b o rn ,  th e  l e s s  a c t i v e  a c i n i  do n o t  r e s p o n d  to  th e  
s t im u lu s  w hich  a f f e c t s  t h e  re m a in d e r  o f  th e  g la n d .
3. Prom th e  c o n t r i b u t i o n s  o f  Eoger and 
G a rn ie r  ( l 8 9 8 a , b , c )  onw ards, s i m i l a r  changes  have 
been r e p o r t e d  many t im e s  i n  th e  human t h y r o i d  i n  
b a c t e r i a l  i n f e c t i o n s ,  when t h e  demand f o r  t h y r o i d  
hormone i s  p resum ab ly  g r e a t e r .  I t  i s  a l s o  t r u e ,  o f  
c o u r s e ,  t h a t  a u t o l y s i s  t e n d s  to  be more r a p i d  a f t e r  
d e a th  from  i n f e c t i o n ,  b u t  th e  e x p e r im e n ts  o f  Womack 
and Cole (1 9 3 1 ) ,  m en tioned  below , c o n f irm  th e  o c c u r ­
re n c e  of t h e  ch anges  d u r in g  l i f e .  F r a n t z  (1955) 
s t a t e s  t h a t  th e  change i s  m ost s t r i k i n g  i n  i n f a n t s  
a f t e r  t e r m in a l  i l l n e s s ,  p a r t i c u l a r l y  a  f e b r i l e  
i l l n e s s ,  and  i n t e r p r e t s  i t  a s  " e x h a u s t io n  h y p e r p l a s i a " .
4. A s tu d y  o f  th e  e f f e c t s  o f  a u t o l y s i s  on th e  
n e o n a ta l  g u in e a  p ig  t h y r o i d ,  d e s c r ib e d  i n  S e c t io n  3 , 
shows t h a t  an te -m o rtem  and p o s t-m o r te m  "d esq u am a tio n "  
a r e  d i s t i n g u i s h a b l e  from  one a n o th e r .  A u t o l y s i s  i n  
th e  norm al g la n d  was c h a r a c t e r i s e d  by p r o g r e s s i v e  
de tachm ent o f  th e  row o f  e p i t h e l i a l  c e l l s  from  th e  
a c i n a r  w a l l ,  th e  r i n g  o f  c e l l s  r e m a in in g  i n t a c t  even  
a t  th e  s ta g e  o f  d is a p p e a ra n c e  o f  t h e  n u c l e i .  A t no
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s ta g e  i n  t h e  p r o c e s s  d id  th e  lumen become f i l l e d  w i t h  
c e l l s  a s  i t  does i n  th e  a n te -m o r te m  s t a t e ,  n o r  was 
c o l l a p s e  o f  th e  a c i n u s  accom panied  by an  a p p a r e n t  
i n c r e a s e  i n  th e  t o t a l  number o f  c e l l s .  A u t o l y t i c  
changes i n  t h e  h y p e r p l a s t i c  g la n d  were s i m i l a r .  
A lthough  t h e r e  was some e v id e n c e  t h a t  th e  d e ta c h e d  
r i n g  o f  c e l l s  i s  more l i k e l y  to  d i s i n t e g r a t e  i n  th e  
a c t i v a t e d  th a n  i n  th e  n o rm al g la n d ,  th e  e a r l y  fo rm  o f  
desquam ation  f o l lo w in g  t h y r o t r o p i c  hormone i n j e c t i o n s  
d id  n o t  p r o g r e s s  a f t e r  d e a th ,  and th e  lumen d id  n o t  
become f i l l e d  w i th  c e l l s .
5. L oss o f  c o l l o i d  and o f  a c i n a r  s t r u c t u r e  
have been d e m o n s tra te d  i n  a n im a ls  a t  b i r t h  and a t  
o t h e r  t im e s  o f  p h y s i o l o g i c a l  c r i s i s .  Sm ith  and  
S ta rk e y  (1940) d e s c r ib e d  a  " r e l a t i v e l y  u n d i f f e r e n ­
t i a t e d  a p p e a ra n c e "  i n  the  newborn mouse t h y r o i d ,  
i n d i c a t i n g  a  "very  h ig h  p la n e  o f  a c t i v i t y " ,  w h i le  a  
s i m i l a r ,  though l e s s  p ron ounced , a l t e r a t i o n  was 
a g a in  se en  a t  t h e  o n s e t  o f  s e x u a l  m a t u r i t y ;  i n  some 
a c i n i ,  t o t a l  l o s s  o f  c o l l o i d  was accom panied  by a  
breakdown o f  th e  e p i th e l iu m .  G le b in a  (1936) n o te d  
s i m i l a r  b u t  t r a n s i e n t  changes  i n  th e  newborn fo x  
th y r o id  and a g a in  d u r in g  one phase  o f  th e  s e a s o n a l
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c y c le  (Sep tem ber to  March) i n  th e  a d u l t  fo x ;  h e r  
te rm  " d isk o m p le x a t io n "  i s  h a rd ly  c a p a b le  o f  t r a n s ­
l a t i o n  i n to  E n g l i s h ,  b u t  e x p r e s s e s  q u i t e  w e l l  th e  
l o s s  o f  o r g a n i s e d  s t r u c t u r e  w h ich  o c c u r s  a t  t h e  t im e  
o f  b i r t h .  She fou nd  t h a t  " d i s k o m p le x a t io n ” i n  th e  
newborn was f o l lo w e d  by r a p i d  r e g e n e r a t i o n .  The same 
phenomena a r e  a s s o c i a t e d  w i t h  m etam orph osis  i n  th e  
sa lam ander (U h len h u th , 1923) and th e  deve lop m en t o f  
f e a t h e r s  i n  c h ic k s  (B e n a z z i ,  1929, 1 9 3 2 ) .  C l e b i n a ' s  
F ig .  11, r e p ro d u c e d  h e re  (F ig .  2 2 ) ,  makes i t  c l e a r  
t h a t  "d isk o m p le x a t io n "  i s  n o t  m ere ly  l o s s  o f  c o l l o i d  
and o f  a c i n a r  s t r u c t u r e ,  b u t  i n c l u d e s  t h e  a p p a r e n t l y  
d e g e n e ra t iv e  changes  i n  n u c l e i  and c y to p la sm  u s u a l l y  
a t t r i b u t a b l e  to  a u t o l y s i s .
6. Comparable changes have been  d e s c r i b e d  i n  
e x p e r im e n ta l  a n im a ls  by Cramer (1926) and i n  a  s e r i e s  
o f  p a p e r s  by Cole and Womack betw een  1927 and  1931 
( r e f e r e n c e s  36 to  39; 274, 275)* Cramer p ro d u ce d
them i n  t h e  r a t  by e x p o su re  to  c o ld ,  and  by i n j e c t i o n s  
o f  p - te t r a h y d r o n a p h th y la m in ;  among h i s  i l l u s t r a t i o n s  
o f  desq uam ation  was one (F ig .  5) show ing t y p i c a l  
" a c t i v a t e d ” a c i n i ,  i n d i c a t i n g  t h a t  " a c t i v a t i o n ” and  
"desquam ation"  a r e  d i f f e r e n t  s t a g e s  o f  th e  same 
p r o c e s s .  In  th e  e x p e r im e n ts  o f  Womack and Cole (1 9 3 1 ) ,
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s i m i l a r  changes w ere  p ro d u ced  i n  th e  dog t h y r o i d  by 
p r o d u c t io n  o f  i n f e c t i o n s ,  i n j e c t i o n  o f  d r u g s ,  c h i e f l y  
m e th y la te d  p u r i n e s ,  and  i m p l a n ta t i o n  o f  c o n ta m in a te d  
f o r e i g n  b o d ie s  i n  th e  neck  m u sc le s .  Most im p o r t a n t ,  
th e y  showed by means o f  s e r i a l  b iopsies  n o t  o n ly  t h a t  
such  changes c o u ld  o c cu r  d u r in g  l i f e ,  b u t  t h a t  th e  
changes were r e a d i l y  r e v e r s i b l e  when th e  s t im u lu s  had 
cea sed  to  o p e r a t e .  I n t e s t i n a l  o b s t r u c t i o n  a l s o  
b ro u g h t  a b o u t  th e s e  c h a n g e s ,  a s  d id  h i s t a m in e  i n j e c ­
t i o n s  w i th o u t  p r o d u c t io n  o f  f e v e r  (Womack e t  a l . , 
19 28), and i t  was n o te d  by Cole e t  a l .  (1929) t h a t  
f o l lo w in g  i n f e c t i o n s  and to x a e m ia s  o f  a  s e v e re  n a t u r e ,  
th e  same changes t a k e  p l a c e  i n  th e  human t h y r o i d  a s  
i n  th e  t h y r o id  o f  a n im a ls ,  thou gh  to  a  l e s s e r  e x t e n t .
More s i g n i f i c a n t l y ,  th e  t y p i c a l  p i c t u r e  o f  
desquam ation  (se e  F ig .  23) has  been p ro d uced  i n  th e  
r a t  by lo n g - c o n t in u e d  i n j e c t i o n s  o f  t h y r o t r o p i c  
hormone (Weber and B e t t i n i ,  1956).
For a l l  t h e s e  r e a s o n s ,  th e  changes  c h a r a c t e r i s t i c  
o f  th e  n e o n a t a l  t h y r o i d  a r e  r e g a r d e d  a s  b e in g  o f  a n t e -  
mortem o r i g i n .
I s  a u t o l y s i s  t h e r e f o r e  to  be d i s m is s e d  a s  o f  no 
im p o rtan ce?  Not e n t i r e l y .  W ith th e  s i m i l a r i t y  o f  
th e  two p r o c e s s e s  i n  m ind, i t  m ust be acknow ledged
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t h a t  th e  c h a n g e s ,  when a l r e a d y  p r e s e n t ,  may he 
a c c e n tu a te d  by a u t o l y s i s .  In d e e d ,  th e  i n c r e a s e d  
r a t e  o f  p r o t e o l y t i c  a c t i v i t y  known to  be p r e s e n t  i n  
h y p e r a c t iv e  t h y r o i d  t i s s u e  (De R o b e r t i s  and N ow in sk i,  
1946) may be p a r t i c u l a r l y  f a v o u r a b le  t o  t h e  d e v e lo p ­
ment o f  a u t o l y t i c  c h an g es . I f  s o ,  th e n  th e  a r t e f a c t ,  
i f  such  i t  i s ,  i s  a  s i g n i f i c a n t  o n e ,  and  o f  th e  same 
s i g n i f i c a n c e  a s  t h e  t r u e  a n te -m o rtem  ch an g e s .
While t h e r e  may b e ,  t h e r e f o r e ,  some b a s i s  f o r  
G l o o r 's  b e l i e f  i n  an  i n c r e a s e d  s u s c e p t i b i l i t y  to  
a u t o l y s i s  a t  t h e  t im e  o f  b i r t h ,  I  w ould  p o s t u l a t e  
t h a t  the  ch an ges  a r e  i n  th e  main due to  an  i n c r e a s e d  
s u s c e p t i b i l i t y  to  f u n c t i o n a l  e x h a u s t io n .
Such e v id e n ce  a s  i s  a v a i l a b l e  i n d i c a t e s  t h a t  th e  
t h y r o id  a t  t h e  tim e  o f  b i r t h  i s  i n  a  h ig h  s t a t e  o f  
a c t i v i t y .  Even i n  th o s e  g la n d s  w hich  a re  e n t i r e l y  
f r e e  from desq uam ation  o r  d i s i n t e g r a t i o n ,  t h e  h i s t o ­
l o g i c a l  a p p e a ra n c e s  a r e  th o s e  o f  g r e a t l y  i n c r e a s e d  
a c t i v i t y .  The h ig h  l e v e l  o f  p r o te in - b o u n d  io d in e  i n  
th e  serum o f  newborn i n f a n t s  (Danowski e t  a l . , 1 9 5 1 ) ,  
and th e  h ig h  u p tak e  o f  r a d i o a c t i v e  i o d in e  -  l y i n g  
w i th in  th e  r a n g e  found  i n  h y p e r th y r o id  a d u l t s  
(Van M id d lesw o rth , 1954) -  p ro v id e  ample c o r r o b o r a ­
t i o n ;  i t  i s  n o te w o r th y ,  t o o ,  t h a t  th e  r e s u l t s  i n  b o th
-  41 -
t h e s e  r e p o r t s  showed a  w ide ra n g e  i n  k e e p in g  w i t h  
th e  w id e ly  v a ry in g  h i s t o l o g i c a l  s t r u c t u r e  r e p o r t e d  
h e re .
I t  i s  a t  t h i s  t im e  o f  l i f e ,  t h e r e f o r e  -  a  t im e  
o f  p ro lo n g e d  h y p e r a c t i v i t y  i n  o r d e r  to  m eet th e  n e e d s  
o f  th e  r a p id ly - g r o w in g  c h i l d  -  t h a t  th e  t h y r o i d  i s  
most l i k e l y  to  he p r e c i p i t a t e d  i n t o  a  s t a t e  o f  
’’e x h a u s t io n  h y p e r p l a s i a ” hy an  a d d i t i o n a l  s t i m u l u s .
There i s  n o th in g  i n  t h i s  s e r i e s  t o  s u g g e s t  t h a t  
th e  a d d i t i o n a l  s t im u lu s  n e c e s s a r i l y  o c c u r s  d u r in g  th e  
p r o c e s s  o f  h i r t h ,  o r  t h a t  r e s t o r a t i o n  o f  th e  n o rm a l  
p i c t u r e  b e g in s  im m ed ia te ly  a f t e r  b i r t h ,  a s  s u g g e s te d  
by A l l a r a  (1 9 5 1a).  A l l  p o s s i b l e  c o m b in a t io n s  o f  th e
v a r io u s  ty p e s  o f  a c i n i  were seen  b o t h  i n  th e  s t i l l ­
b o rn  and i n  th e  l i v e b o r n .  The one p a i r  o f  tw in s  i n  
t h i s  s e r i e s  ( c a s e s  74 and 75) a f f o r d e d  an  o p p o r t u n i t y  
o f  o b s e rv in g  any im m e d ia te ly  p o s t - n a t a l  c h a n g e s ,  b u t  
none were found . The t h y r o i d s  o f  th e  f i r s t  tw in  
(aged  l i  h o u r s )  and t h e  second tw in  ( l i  h o u r s )  were 
i n d i s t i n g u i s h a b l e ,  b o th  show ing e x te n s i v e  ’’desquama­
t i o n ” w i th  sm a ll  g ro u p s  o f  w e l l - p r e s e r v e d  a c i n i  a t  
th e  p e r ip h e r y .
-  42 -
R e la t i v e  i n a c t i v i t y  o f  t h e  p e r i p h e r a l  zone
T h is  i s  a  w ell-know n f e a t u r e  o f  t h e  f o e t a l  and  
n e o n a t a l  t h y r o i d ,  h u t  i t  has  n e v e r  been  s a t i s f a c t o r i l y  
e x p la in e d .  The d i s t i n c t i o n  be tw een  th e  two zones  
r a p i d l y  d im in is h e s  a f t e r  b i r t h  i n  t h e  human t h y r o i d ,  
b u t  i n  e x p e r im e n ta l  a n im a ls  i t  p e r s i s t s  i n t o  a d u l t  
l i f e .  The f u n c t i o n a l  d i f f e r e n c e  be tw een  th e  two 
zones h a s  been  d e m o n s tra te d  e x p e r i m e n t a l ly .  I n  t h e  
r a t  t h y r o i d ,  i t  h a s  been n o te d  t h a t  th e  p e r i p h e r a l  
zone showed l i t t l e  o r  no in v o lv e m en t  i n  c o l l a p s e  o f  
the  a c i n i  f o l lo w in g  exp osu re  to  c o ld  ( B a i l l i f ,  1937)> 
i n  h y p e r p l a s i a  due t o  v i t a m in  A d e f i c i e n c y  (Van Dyke, 
1955)» and i n  d esq u am a tio n  and d i s o r g a n i s a t i o n  due to  
an auto-immune r e a c t i o n  ( L i l i e n ,  19 5 4 ) .  I n  6 o u t  o f  
12 dogs w hich  had been g iv e n  l a r g e  d o se s  o f  r a d i o ­
a c t i v e  io d in e  t o  d e s t r o y  th e  t h y r o i d ,  v i a b l e  t i s s u e  
rem ained  a t  th e  p o l e s  and p e r i p h e r y  o f  th e  g la n d  
(G oldberg  and C h a ik o f f ,  195 2 ) ,  and s i m i l a r l y  i n  th e  
mouse t h y r o i d ,  maximal i n j u r y  by r a d i o a c t i v e  i o d in e  
o c c u rs  i n  th e  c e n t r a l  zone ( S p e e r t  e t  a l . , 19 51 ) .  
Reeding o f  a n t i - t h y r o i d  d ru g s ,  t o o ,  c a u se s  h y p e r ­
p l a s i a  e s p e c i a l l y  i n  the  c e n t r a l  zone o f  t h e  g u in e a  
p ig  t h y r o id  (R ig . 4 1 ) .
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These f i n d i n g s  p ro v id e  f u r t h e r  s u p p o r t  f o r  th e  
v iew  t h a t  t h e  ch anges  c h a r a c t e r i s t i c  o f  t h e  c e n t r a l  
zone o f  t h e  human t h y r o i d  a t  b i r t h  a r e  n o t  due to  
a u t o l y s i s  b u t  to  a  h ig h e r  d e g re e  o f  p h y s i o l o g i c a l  
a c t i v i t y  and  a  r e a d i e r  r e s p o n s e  to  s t i m u l i .
D i s t e n s io n  o f  th e  ly m p h a t ic s
The f r e q u e n t  p r e s e n c e  o f  a  c o l l o i d - l i k e  s u b s ta n c e  
in  t h e  ly m p h a t ic s  r a i s e s  t h e  q u e s t i o n  a s  to  w h e th e r  
the  t h y r o i d  hormone m ight be s e c r e t e d  i n t o  t h e  
ly m p h a t ic s  a s  w e l l  a s  i n to  th e  b lo o d  v e s s e l s .
F o l lo w in g  th e  o b s e r v a t i o n  o f  King (1836) t h a t  
g e n t l e  c o m p ress io n  o f  th e  t h y r o i d  e x p e l l e d  " th e  
c o n t e n t s ” i n t o  d e l i c a t e  ly m p h a t ic s ,  w hich  u n i t e d  on 
th e  s u r f a c e  to  form l a r g e r  t r u n k s ,  t h e r e  was n e a r l y  
a  c e n tu ry  o f  in c o n c lu s iv e  c o n t r o v e r s y  u n t i l  R ie n h o f f  
(1931) made a  d e t a i l e d  s tu d y  o f  th e  ly m p h a t ic s  i n  th e  
t h y r o id  o f  dog and man. The in  t e r  a c i n a r  ly m p h a t ic  
ne tw ork  was shown t o  l i e  e x t e r n a l  to  t h e  b lood  
c a p i l l a r y  p le x u s  a roun d  th e  a c i n u s .  " D i f f e r i n g  t h u s  
from  th e  b lood  c a p i l l a r y  sy s te m , th e  ly m p h a t ic  
c a p i l l a r y  sys tem  i s  n o t  i n d i v i d u a l l y  d e v o te d  to  
s e p a r a t e  and d i s t i n c t  f o l l i c l e s  b u t  r a t h e r  to  th e  
sp a ce s  betw een g ro ups  o f  f o l l i c l e s  . . . The
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s p e c i f i c  s e c r e t i o n  would t h e r e f o r e  have to  go o u t  o f  
i t s  way to  a v o id  th e  more d e l i c a t e  b lo o d  c a p i l l a r y  
p le x u s  to  g a in  a c c e s s  to  t h e  ly m p h a t ic  c a p i l l a r y  
p le x u s .  T h is  would seem u n l i k e l y  from  th e  s t r u c t u r e  
a lo n e ,  h u t ,  o f  c o u r s e ,  i s  p o s s i b l e ” . From a  s tu d y  
o f  th e  ly m p h a t ic s  i n  th e  human n e o n a t a l  t h y r o i d ,  
Kulenkam pff (1950) r e a c h e d  a  s i m i l a r  c o n c lu s io n .  H is  
f i n d i n g s  le a v e  no doub t t h a t  th e  sp a c e s  i n  q u e s t io n  
a r e  in d ee d  ly m p h a t ic  c h a n n e ls  (F ig .  2 4 ) .  He p o i n t e d  
o u t  t h a t  t h e  ly m p h a t ic s  were s e p a r a t e d  from  th e  
e p i th e l iu m  by b lood  c a p i l l a r i e s ;  he had  n o te d  a  
homogeneous coagulum i n  th e  ly m p h a t ic s ,  and s u g g e s te d  
t h a t  c o l l a p s e  o f  t h e  a c i n i  i n  th e  ph ase  o f  c o l l o i d  
r e l e a s e  a l lo w s  f i l l i n g  o f  th e  i n t e r v e n i n g  ly m p h a t ic  
sp a c e s  by lymph from  o u tw i th  t h e  t h y r o i d .
On the  o th e r  h and , A l l a r a  ( 1 9 5 1 a ,b )  s u g g e s te d  
t h a t  th e  p re s e n c e  o f  c o l l o i d - l i k e  s u b s ta n c e  i n  t h e  
ly m p h a t ic s  m ig h t  r e p r e s e n t  an  em ergency ”ly m p h o c r in e ” 
mechanism whereby th e  t h y r o i d  hormone was s e c r e t e d  
d i r e c t l y  i n t o  th e  ly m p h a t ic s  i n  s t a t e s  o f  h y p e r ­
a c t i v i t y .  I n  h i s  c a s e s ,  u n l ik e  th o s e  r e p o r t e d  h e r e ,  
ly m p h a tic  d i s t e n s i o n  o c c u r r e d  c o n s t a n t l y  a n d  ex ­
c l u s i v e l y  i n  r e l a t i o n  to  t i s s u e  o f  compact s t r u c t u r e .  
In  t h i s  s e r i e s ,  i t s  p re s e n c e  d u r in g  th e  i n t e r m e d i a t e
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s t a g e s  o f  e p i t h e l i a l  d e sq u am a tio n  and  c o l l o i d  
d e p l e t i o n ,  and i t s  a b sen c e  from  th e  f i n a l  s t a g e  o f  
f u n c t i o n a l  e x h a u s t i o n ,  p ro v id e  s t r o n g e r  e v id e n c e  i n  
fa v o u r  o f  a  " lym phocrine  •' mechanism.
A m ajo r  d i f f i c u l t y  a l l  a lo n g  has  been  th e  l a c k  
o f  a  s a t i s f a c t o r y  h i s to c h e m ic a l  method f o r  d e t e c t i n g  
io d in e  (G-ersh and S t i e g l i t z ,  1933)* A l l  th e  s t a i n i n g  
methods showing th e  s i m i l a r i t y  be tw een  c o l l o i d  and  
th e  s u b s ta n c e  i n  th e  ly m p h a t ic s  can  e q u a l ly  w e l l  be 
used  to  d e m o n s tra te  o t h e r  p r o t e i n  a c c u m u la t io n s ,  su c h  
a s  r e n a l  c a s t s ,  and a r e  by no means s p e c i f i c  f o r  
t h y r o id  c o l l o i d  (Mayer, 1949). A P .A .S .  r e a c t i o n  o f  
com parable  i n t e n s i t y  may o c c a s i o n a l l y  be se en  i n  d i s ­
te n d e d  ly m p h a t ic s  i n  o t h e r  o r g a n s ,  and  i n  any e v e n t  
th e  P .A .S . r e a c t i o n  o f  t h y r o id  c o l l o i d  i s  n o t  
a t t r i b u t a b l e  to  i t s  t h y r o x in  c o n te n t  ( P i s h e r ,  19 5 3 ) .
The i n t r o d u c t i o n  o f  r a d i o a c t i v e  i o d in e  has  gone 
some way tow ards  r e s o l v i n g  t h i s  q u e s t io n .  Dobyns
(1956) s t a t e d  t h a t  t h e  ly m p h a t ic s  l e a d in g  from  th e  
th y r o id  a r e  im p o r ta n t  p a thw ays  o f  e x i t  f o r  t h e  t h y r o i d  
hormone; a d m i n i s t r a t i o n  o f  TSH i n t o  th e  t h y r o i d  
a r t e r y  r e s u l t s  i n  a  r a p i d  r i s e  i n  t h e  amount o f  r a d i o ­
a c t i v i t y  i n  th e  t h y r o id  ly m p h a t ic s .  And a g a in  
Dobyns and H i r s h  (1956) showed t h a t  t h e r e  i s  an
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enormous i n c r e a s e  i n  o u tp u t  o f  r a d i o a c t i v i t y  i n  th e  
ly m p h a tic  pathw ays from  th e  t h y r o i d  a f t e r  i n t r a v e n o u s  
a d m i n i s t r a t i o n  o f  TSH, and  t h a t  th e  i n c r e a s e  i n  th e  
c e r v i c a l  ly m p h a t ic s  i s  g r e a t e r  th a n  th e  i n c r e a s e  i n  
th e  t h y r o i d  v e in s .  The i n c r e a s e  a p p e a r s  to  h e  i n  
the  form o f  a  p r o t e i n  m o le c u le ,  p o s s i b l y  t h y r o g l o b u l i n ,  
r a t h e r  t h a n  a s  t h y r o x in  p e r  s e .
W hatever th e  a n a to m ic a l  o b j e c t i o n s ,  i t  i s  e v id e n t  
t h a t  th e  " ly m p h o c r in e ft mechanism c a n n o t  be a l t o g e t h e r  
d is m is s e d ,  and t h a t  f u r t h e r  s t u d i e s  w i th  r a d i o a c t i v e  
io d in e  w i l l  be n e c e s s a r y .  I n  t h e  meantime ly m p h a t ic  
d i s t e n s i o n  can be a c c e p te d  a s  p a r t  o f  th e  com plex 
changes which o c c u r  i n  th e  t h y r o i d  a t  a b o u t  t h e  t im e  
o f b i r t h ,  and can  be u sed  a s  an  in d ex  o f  s u c h  ch an g es  
when th e y  o c c u r  under o t h e r  c i r c u m s ta n c e s .
V a sc u la r  engorgem ent
Much has  been  w r i t t e n  on t h i s  s u b j e c t ,  and con­
g e s t i o n  has  r e p e a t e d l y  been  c i t e d  a s  a  c h a r a c t e r i s t i c  
f e a t u r e  o f th e  n e o n a t a l  t h y r o i d ,  b u t  th e  q u e s t io n  
d e s e rv e s  o n ly  a  b r i e f  m en tio n . As p o i n t e d  o u t  by 
Koch (1 9 3 8 ) ,  th e  p a r a t h y r o id s  show a  s i m i l a r  c o n d i t i o n ,  
and in d e e d  i n  th e  p r e s e n t  s e r i e s  so a l s o  d id  th e  
abdom inal v i s c e r a .  The g e n e r a l i s e d  c o n g e s t io n  
a s s o c i a t e d  w i t h  an a s p h y x ia l  d e a th  i s  so common, and
o f t e n  so p ro n o u n ced , i n  th e  o rg a n s  o f  th e  new born , 
t h a t  th e r e  can be  no j u s t i f i c a t i o n  f o r  i n t e r p r e t i n g  
c o n g e s t io n  o f  th e  t h y r o i d  c a p i l l a r i e s  a s  p h y s i o l o g i c a l  
hyp eraem ia . Any g r e a t e r  d eg ree  o f  c o n g e s t io n  i n  th e  
t h y r o id  m igh t w e l l  be o n ly  a  m easure  o f  t h a t  o r g a n 1 s 
v e ry  r i c h  b lo od  s u p p ly .
I n t r a - a c i n a r  h aem o rrhages
When n o t  a s s o c i a t e d  w ith  g e n e r a l i s e d  h aem o rrh ag es  
(a s  i n  h a em o rrh ag ic  d i s e a s e  o f  t h e  n ew b o rn ) ,  h aem o rr­
hage i n t o  the  a c i n a r  lumen may be r e g a r d e d  a s  y e t  
a n o th e r  m a n i f e s t a t i o n  o f  t h e  r e s p o n s e  to  a  p o w e r fu l  
s t im u lu s .  T h is  i s  su g g e s te d  by th e  c o n s t a n t  
a s s o c i a t i o n  w i t h  ’’e p i t h e l i a l  d e sq u a m a tio n ” . Such 
haem orrhages o c c u r r e d ,  t o o ,  i n  C ra m e r 's  e x p e r im e n t s ,  
a l r e a d y  c i t e d ,  and i n  t h e  r e s p o n s e  t o  i n j e c t i o n s  o f  
TSH (Loeb, 1929; B r a u n s t e in e r  e t  a l . , 1 9 5 3 ) .
C a u sa t io n  o f  h y p e r a c t i v i t y  i n  th e  newborn
The a p p ea ra n c e  o f  the  newborn babe i n  no way 
s u g g e s t s  t h a t  i t s  t h y r o i d  i s  h y p e r a c t i v e .  As 
H ii le sm aa  (1948) p u t  i t ,  ”In  s p i t e  o f  h i s t o l o g i c a l  
changes s u g g e s t in g  h y p e r f u n c t io n ,  th e  f u n c t i o n a l  
v a lu e  o f  th e  t h y r o id  o f  th e  newborn h a s  p ro v ed  to  be 
s l i g h t ” . One must assume t h a t  t h e  e x c e s s iv e  a c t i v i t y  
i s  a  r e s p o n s e  to in c r e a s e d  demand d u r in g  th e  l a t e r
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s t a g e s  o f  g e s t a t i o n  -  a  t im e  when g ro w th  i s  p r o ­
c e e d in g  v e ry  r a p i d l y  in d e e d .
A lthoug h  th e  h i s t o l o g i c a l  changes a r e  s i m i l a r  to  
th o s e  in d u ce d  by a d m i n i s t r a t i o n  o f  TSH, t h e  h y p e r ­
a c t i v i t y  i s  n o t  n e c e s s a r i l y  m e d ia te d  th r o u g h  th e  
p i t u i t a r y ,  a s  su g g e s te d  by H i i le s m a a .  D on iach
(1957) c o n s i d e r s  t h a t  i t  i s  p a r t  o f  th e  g ro w th  
p r o c e s s ,  u n r e l a t e d  to  th e  i n f l u e n c e  o f  th e  c h i l d ’ s 
p i t u i t a r y .  He p o i n t s  o u t  t h a t  t h e  a b i l i t y  o f  th e  
t h y r o id  to  grow and o f  i t s  c e l l s  to  d i v id e  w i th o u t  
TSH can be d e m o n s tra te d  by t i s s u e  c u l t u r e ,  and  t h a t  
th e  t h y r o i d  grows i n  th e  h y p o p h ysec tom ised  young 
an im a l  a l th o u g h  i t  s h r i n k s  i n  th e  hy po p h y sec to m ised  
a d u l t .
I t  i s  r e a d i l y  u n d e r s ta n d a b le  t h a t  i n  l a t e  f o e t a l  
l i f e  th e  t h y r o i d  would be p r e c i p i t a t e d  i n t o  
’’e x h a u s t io n  h y p e r p l a s i a ” by a  l e s s  p o w e r fu l  s t im u lu s  
th an  would be r e q u i r e d  a t  any o th e r  t im e .  l i t t l e  
in f o rm a t io n  i s  a v a i l a b l e  a s  t o  th e  n a tu r e  o f  any 
a d d i t i o n a l  s t im u lu s  w hich  m ight o p e r a t e .  I t  would 
be n a t u r a l  to  su p p o se , a s  d id  M orison  (1952) t h a t  
when d i f f i c u l t  la b o u r  h a s  r e s u l t e d  i n  f o e t a l  o r  e a r l y  
n e o n a t a l  d e a th ,  th e  m a te r n a l  hormones evoked by th e  
s t r e s s  o f  l a b o u r  m igh t have c r o s s e d  th e  p l a c e n t a l
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b a r r i e r  and s t i m u l a t e d  t h e  f o e t a l  t h y r o i d .  Y et no 
c o r r e l a t i o n  b as  been shown h e re  be tw een  d i f f i c u l t  o r  
p ro lo n g ed  la b o u r  and h i s t o l o g i c a l  s t r u c t u r e .  More­
o v e r ,  th e  p r e s e n c e  o f  th e  same w ide r a n g e  o f  changes  
b o th  i n  th e  s t i l l b o r n  and  i n  th o s e  s u r v i v i n g  f o r  
s e v e r a l  d a y s ,  and th e  p e r s i s t e n c e  o f  th e  c h a n g e s ,  
though  w i th  d im in i s h in g  f re q u e n c y ,  i n to  l a t e r  c h i l d ­
hood (se e  p . 136) would e x c lu d e  the  i n f lu e n c e  o f  
m a te rn a l  TSH a s  an  im p o r ta n t  f a c t o r .
The s t im u lu s  i s  n o t  n e c e s s a r i l y  th e  same i n  a l l  
c a s e s ,  a s  th e  changes  have been shown to  o c c u r  under  
many d i f f e r e n t  c o n d i t i o n s .  P e rh a p s  th e  f a c t o r s  
which cause  d e a th ,  even th o u g h  a c t i n g  f o r  o n ly  a  s h o r t  
t im e ,  a r e  p a r t l y  r e s p o n s i b l e  f o r  th e  ch an g es  i n  the  
t h y r o i d ,  and in d ee d  i t  may w e l l  be t h a t  t h e  g l a n d s  o f  
i n f a n t s  who s u rv iv e  do n o t  undergo th e  g r o s s e r  d e g re e s  
o f  a c i n a r  c o l l a p s e  and d i s o r g a n i s a t i o n .
I t  i s  n o t  n e c e s s a r y  to  suppose  t h a t  the  
a d d i t i o n a l  s t im u lu s  i s  a  l o n g - a c t i n g  one . Womack and 
C ole , i n  one of t h e i r  e x p e r im e n ts ,  o b se rv e d  a  m arked 
t r a n s f o r m a t io n  i n  a s  s h o r t  a  p e r i o d  a s  18 h o u r s ,  
r e a c h in g  su c h  a  d e g re e  t h a t  th e  t h y r o id  was d i f f i c u l t  
to  r e c o g n is e  a s  such  m ic r o s c o p ic a l l y ,  and P a r r a n t  
(1914) i l l u s t r a t e d  a  g u in ea  p ig  t h y r o i d ,  d e v o id  o f
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c o l l o i d  and showing l i t t l e  t r a c e  o f  a c i n a r  s t r u c t u r e ,  
24 h o u rs  a f t e r  i n o c u l a t i o n  w i th  g l a n d e r s .  O th e r  
e x p e r im e n ts ,  th o u g h  u n su p p o r te d  by h i s t o l o g i c a l  s tu d y ,  
l e a d  to  th e  same c o n c lu s io n .  For ex am ple , i n  r a t s  
s u b je c te d  to  i n t r a m u s c u l a r  i n j e c t i o n s  o f  f o r m a l in  
(P a sc h k is  e t  a l . , 1 9 5 0 ) ,  th e  d e c r e a s e  i n  t h y r o i d  
w e ig h t ,  21 to  28 ho u rs  a f t e r  i n j e c t i o n ,  ra n g e d  from  
17 to  36 p e r  c e n t .  These d e c r e a s e s  a r e  too g r e a t  
and too  r a p i d  to  r e p r e s e n t  " a t ro p h y  and i n v o l u t i o n " ,  
which were s t a t e d  by S e lye  (1946) to  be th e  re s p o n s e  
o f  the  t h y r o i d  to  s t r e s s ;  th e y  s u g g e s t ,  r a t h e r ,  
m assive  c o l l o i d  r e l e a s e .  And a g a in ,  H e tz e l  e t  a l .  
(1 9 5 2 ) ,  s tu d y in g  th e  e f f e c t s  o f  s t r e s s  on th e  human 
t h y r o i d ,  n o te d  marked f l u c t u a t i o n s  i n  serum p r o t e i n -  
bound io d in e  -  r i s e s  a s  g r e a t  a s  100$ from  1 to  3 
h o u rs  a f t e r w a r d s ,  o r  f a l l s  o f  a s  much a s  60$.
Whether o r  n o t  " s t r e s s " ,  i n  th e  modern s e n s e ,  
can r e s u l t  i n  th e  h i s t o l o g i c a l  ch an ges  i n  q u e s t io n  
must be a  s u b j e c t  f o r  f u t u r e  s tu d y .  M eanw hile , i t  
would be i d l e  to  s p e c u l a te  f u r t h e r  u n t i l  more i s  
known o f  th e  c i r c u m s ta n c e s  w hich  provoke a  demand 
f o r  t h y r o id  hormone.
SUMMARY AND CONCLUSIONS
The human t h y r o i d  a t  "b ir th  o f t e n  b e a r s  l i t t l e  
re sem b lan ce  to  th e  a d u l t  g l a n d .  The t h y r o i d  i n  t h e  
newborn i s  c h a r a c t e r i s e d  by a  s e r i e s  o f  c h a n g e s ,  
o c c u r r in g  e s p e c i a l l y  i n  th e  c e n t r a l  zone o f  e a c h  
lo b e ,  which in v o lv e  l o s s  o f  th e  c o l l o i d ,  d e sq u am a tio n  
o f  th e  e p i t h e l i u m ,  and c o l l a p s e  o r  d i s o r g a n i s a t i o n  o f  
the  a c i n i .  Such ch an g e s ,  th o u g h  c l o s e l y  r e s e m b l in g  
th o se  o f  p o s t-m o rtem  a u t o l y s i s ,  and p r o b a b ly  
a c c e n tu a te d  by a u t o l y s i s ,  a r e  i n t e r p r e t e d  a s  e v id e n c e  
o f  in c r e a s e d  p h y s i o l o g i c a l  a c t i v i t y .
The e x t e n t  o f  th e  changes v a r i e s  g r e a t l y  i n  
d i f f e r e n t  c a s e s .  They do n o t  a p p e a r  to  be r e l a t e d  
to  th e  m a tu r i t y  o f  th e  c h i l d ,  i t s  s e x ,  th e  n a t u r e  o f  
l a b o u r ,  o r  th e  c au se  o f  d e a th ;  th e y  o c c u r  a s  f r e ­
q u e n t ly  i n  th e  l i v e b o r n  a s  i n  th e  s t i l l b o r n ,  b u t  a r e  
o f  d e c r e a s in g  p r e v a le n c e  a f t e r  th e  t h i r d  day o f  l i f e .
The v iew  t h a t  th e  t h y r o id  a t  b i r t h  i s  u ndu ly  
s u s c e p t i b l e  to  a u t o l y s i s  i s  n o t  r e g a r d e d  a s  an  adequ ­
a t e  e x p la n a t io n  f o r  th e  h i s t o l o g i c a l  c h an g e s .  I t  
i s  s u g g e s te d ,  i n s t e a d ,  t h a t  th e  t h y r o id  i n  l a t e  
f o e t a l  l i f e  i s  n o rm a l ly  i n  a  h ig h e r  s t a t e  o f  p h y s io ­
l o g i c a l  a c t i v i t y  than  a t  any o th e r  p e r io d  i n  l i f e ,  
and i s  unduly  s u s c e p t i b l e  to  f u n c t i o n a l  e x h a u s t i o n .
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2. THE INFLUENCE OF MATERNAL THYROID
DYSFUNCTION ON THE NFONATAL THYROID. 
AND THE INFLUENCE OF ANTITHYROID 
DRUGS GIVEN DURING- PREGNANCY
I n  th e  c o u rs e  o f  c o l l e c t i n g  s e c t i o n s  o f  i n f a n t s 1 
t h y r o i d s ,  t h r e e  c a s e s  were se en  i n  w hich  th e  m o th e r  
had s u f f e r e d  from  t h y r o i d  d i s e a s e  d u r in g  p re g n a n c y :  
myxoedema i n  one case  and t h y r o t o x i c o s i s  i n  th e  
o th e r  two. The t h r e e  c a s e - r e p o r t s  a r e  fo l lo w e d  by 
a  d i s c u s s i o n  on c o n g e n i t a l  t h y r o t o x i c o s i s .
Case 1
The m o th e r ,  aged  34, had had a  s e v e r e  p o s t ­
partum  haem orrhage , f o l lo w in g  a n te - p a r tu m  haem orrhage  
and s t i l l b i r t h ,  6 y e a r s  p r e v i o u s l y .  She had su b ­
s e q u e n t ly  dev e lo p ed  myxoedema, and was c o n s id e r e d  to  
have s u f f e r e d  n e c r o s i s  o f  th e  a n t e r i o r  p i t u i t a r y :  
s in c e  th e n ,  she had been t r e a t e d  w i th  d e s i c c a t e d  
t h y r o id ,  3 g r .  d a i l y .
She p r e s e n t e d  s h o r t l y  b e fo re  d e l i v e r y  w i th  s ig n s  
o f  h y p e r th y ro id is m ,  due a p p a r e n t l y  to  e x c e s s iv e  
th y r o id  m e d ic a t io n .  The e s t i n a t e d  d u r a t i o n  o f  
p regnancy  was 41 weeks.
Labour: O c c i p i t o - p o s t e r i o r  p r e s e n t a t i o n ,  m anual
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r o t a t i o n ,  fo l lo w e d  by m id - c a v i ty  f o r c e p s  d e l i v e r y .
The c o rd  was tw ic e  ro und  th e  n e c k ,  th e  se co n d  lo o p  
q u i t e  t i g h t l y ,  and th e r e  were s ig n s  o f  f o e t a l  d i s ­
t r e s s  (meconium s t a i n i n g ) .
The c h i l d ,  a  male w e ig h in g  2945 g - » l i v e d  f o r  
o n ly  15 m in u te s .  A utopsy  was c a r r i e d  o u t  41 h o u rs  
a f t e r  d e a th .  Two c o n g e n i t a l  a b n o r m a l i t i e s  were 
p r e s e n t :  a t r e s i a  o f  the  R. lu n g ,  and an  i n t e r ­
v e n t r i c u l a r  s e p t a l  d e f e c t  i n  th e  h e a r t .
The t h y r o id  was sy m m e tr ic a l ,  was n o t  e n l a r g e d ,  
and was o f  no rm al a p p ea ra n c e  b o th  s u p e r f i c i a l l y  and 
on s e c t i o n .  M ic r o s c o p ic a l ly ,  th e  a c i n a r  s t r u c t u r e  
was f o r  t h e  most p a r t  p r e s e r v e d ,  bu t  a l l  d e g re e s  o f  
e p i t h e l i a l  desquam atio n  were p r e s e n t ;  many o f  th e  
a c i n i  were devo id  o f  c o l l o i d  and  c o n ta in e d  o n ly  
desquam ated c e l l s ,  w h i le  o t h e r s  c o n ta in e d  b o th  c o l l o i d  
and desquam ated  c e l l s  (F ig .  2 5 ) .  The p e r i p h e r a l  
a c i n i  showed l e s s  de sq u am a tio n ; many were w e l l  
fo rm ed, l i n e d  by c u b o id a l  e p i t h e l i u m ,  and f i l l e d  w i th  
c o l l o i d .
Comment: The h i s t o l o g i c a l  p i c t u r e  i n  th e
t h y r o id  i s  w i th in  no rm al l i m i t s ,  and  e x h i b i t s  no 
f e a t u r e  w hich  would r a i s e  any s u s p ic io n  o f  t h y r o i d  
d y s f u n c t io n  i n  th e  m othe r .  There h a s  a s  y e t  been
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no r e p o r t e d  c a s e  o f  i n f a n t  t h y r o i d  a b n o r m a l i ty  due 
to  p i t u i t a r y  myxoedema i n  th e  m o th e r ,  th o u g h  s i n g l e  
c a se s  have been r e c o r d e d  due to  p r im a ry  myxoedema 
(Moran, 1952) and p o s t - th y r o id e c to m y  h y p o th y ro id is m  
(K oerner ,  1954 ) ,  i n  which o f  c o u rs e  t h e  horm onal 
a b n o r m a l i t i e s  i n  th e  m other a r e  d i f f e r e n t .
I n  Moran’ s c a s e ,  th e  m other  was myxoedema to  u s ,  
bu t co u ld  t o l e r a t e  o n ly  low d o se s  o f  d e s i c c a t e d  
t h y r o id .  The i n f a n t  had an  i n t e r v e n t r i c u l a r  s e p t a l  
d e f e c t  i n  th e  h e a r t ,  and th e  t h y r o i d ,  th o u g h  con­
s i d e r a b l y  e n la r g e d ,  was m ic r o s c o p ic a l l y  s i m i l a r  to  
t h a t  j u s t  d e s c r ib e d .
I t  i s  open to  q u e s t io n  w h e th e r  th e  m a te r n a l  
h y p o th y ro id ism , o r  even th e  e x c e s s iv e  t h y r o i d  m edi­
c a t i o n ,  i n  th e  p r e s e n t  c a se  p la y e d  any p a r t  i n  
c a u s in g  th e  c o n g e n i t a l  a b n o r m a l i t i e s  o f  h e a r t  and 
lu n g .  Myant (1958) s tu d i e d  th e  p a s sa g e  o f  t h y r o x in e  
and t r i - i o d o t h y r o n i n e  a c ro s s  the  human p l a c e n t a ;  h i s  
r e s u l t s  su g g e s te d  t h a t  t h y r o i d  hormone i s  n o t  con­
cern ed  w i th  e a r l y  s t a g e s  o f  g row th  and d i f f e r e n t i a ­
t i o n  o f  th e  f o e t a l  o rg a n s .  However, Mayer and 
Hemmer (1956) were a b l e  t o  c o l l e c t  a  s e r i e s  o f  c a s e s  
showing an a s s o c i a t i o n  betw een  m a te r n a l  h y p e r -  o r  
h y p o - th y ro id ism  and m a lfo rm a t io n s  o f  th e  i n f a n t ,
i n c l u d i n g  a t h y r o s i s ,  h y p o t h y r o s i s ,  c o n g e n i t a l  h e a r t  
d e f e c t s ,  t r u e  c r e t i n i s m  and f a u l t y  o s s i f i c a t i o n .
In  t h e  p r e s e n t  c a s e ,  t h e r e  i s  th e  a d d i t i o n a l  
p o s s i b i l i t y  t h a t  the  ab sen ce  o f  p i t u i t a r y  horm ones 
( o th e r  th a n  t h e  t h y r o t r o p i c  hormone) may have been  
d e l e t e r i o u s  to  f o e t a l  developm ent.
Case 2
The m ic ro s c o p ic  s e c t i o n s  o f  t h i s  c a s e  were k i n d l y  
shown to  me by Dr. I .D .  R i l e y .  The h i s t o r y  a s  g iv e n  
to  me was a s  f o l lo w s :  The m o th e r ,  a  2 9 -y e a r  o ld
p r im ig r a v id a ,  dev e lo ped  t h y r o t o x i c o s i s  f o r  th e  f i r s t  
tim e d u r in g  p reg n an cy . She was t r e a t e d  w i th  
t h i o u r a c i l  f o r  a  p e r io d  o f  10 w eeks, th e  t r e a tm e n t  
c e a s in g  3 weeks b e fo re  d e l i v e r y .  The d a i l y  dosage 
was 1000 mg. f o r  th e  f i r s t  4 w eeks, th e n  600 mg. f o r  
one week, th e n  400 mg. f o r  th e  r e m a in in g  5 weeks.
The c h i l d ,  a  f u l l - t e r m  m ale , w eighed 2764 g. a t  b i r t h .  
There was v i s i b l e  e n la rg e m e n t  o f  the  R. lo b e  o f  th e  
t h y r o id ,  and t h e  baby was th o u g h t  to  be h y p o th y ro id  
i n  a p p e a ra n c e .  He d ev e lo p ed  v o m it in g  and  d i a r r h o e a ,  
and d ie d  on th e  1 3 th  day . At a u to p s y ,  th e  body was 
e m a c ia te d ,  w i th  l o s s  o f  n e a r l y  a l l  su b c u ta n e o u s  and  
body f a t .  There was no in f o r m a t io n  a s  to  th e  s i z e
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o f  th e  t h y r o i d ,  o r  t h e  i n t e r v a l  be tw een  d e a th  and  
a u to p s y .
M ic r o s c o p ic a l ly ,  th e  t h y r o i d  a c i n i  were p o o r ly  
p r e s e r v e d  i n  a l l  a r e a s ;  th e y  showed v a r y i n g  d e g re e s  
o f  e p i t h e l i a l  d e sq u am a tio n ,  and i n  many i n s t a n c e s  
th e  lumen was t o t a l l y  o c c u p ie d  by desquam ated  e p i ­
t h e l i a l  c e l l s .  The n u c l e i  were s m a l l  and s t a i n e d  
d e e p ly ;  t h e  cy to p lasm  s t a i n e d  f a i n t l y ,  and  had 
i n d i s t i n c t  m a rg in s .  C o l lo id  was a b s e n t  th r o u g h o u t .
Comment; Here a g a in  th e  h i s t o l o g i c a l  p i c t u r e  
i s  w i t h i n  no rm al l i m i t s .  There i s  n o th in g  t h a t  
p o i n t s  to  t h i o u r a c i l  a s  the  cause  o f  th e  g o i t r e .  I t  
can be shown e x p e r im e n ta l ly  (p .  96 ) t h a t  t h i o u r a c i l  
g o i t r e  i n  th e  new born, a s  a t  any  o t h e r  a g e ,  i s  c h a r ­
a c t e r i s e d  by th e  c o n v e n t io n a l  p i c t u r e  o f  h y p e r p l a s i a ,  
and t h a t  a u t o l y s i s  would n o t  a c c o u n t  f o r  the  c o n v e r ­
s io n  o f  su c h  a  p i c t u r e  i n t o  th e  one d e s c r ib e d  h e r e .
P e r s i s t e n c e  o f  t h y r o i d  e n la rg e m e n t  w i th  r e v e r s i o n  
o f  th e  h i s t o l o g i c a l  p i c t u r e  to  norm al h a s  been  n o te d  
i n  th e  r a t  65 days a f t e r  c e s s a t i o n  o f  p ro lo n g e d  
t h i o u r e a  a d m i n i s t r a t i o n  (G o ldsm ith  e t  a l . , 1 9 4 5 ) ,  and  
i t  may be t h a t  th e  i n t e r v a l  o f  5 weeks betw een 
c e s s a t i o n  o f  t r e a tm e n t  and  d e a th  i n  t h i s  -case a l lo w e d
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a  s i m i l a r  r e t u r n  to  n o rm a l .  Y et t h e r e  a r e  on r e c o r d  
o t h e r  c a s e s  o f  c o n g e n i t a l  g o i t r e  w i th  n o rm al h i s t o ­
l o g i c a l  p i c t u r e  w hich  c a n n o t  he e x p la in e d  i n  t h i s  way. 
In  th e  case  r e p o r t e d  by Salm (1 9 5 4 ) ,  i n  w h ich  com­
p a r a t i v e l y  s m a l l  do ses  o f  m e t h y l t h i o u r a c i l  had been  
g iv e n  d u r in g  p re g n a n c y ,  th e  c h i l d  was s t i l l b o r n ,  and 
th e  t h y r o i d ,  th o u g h  e n la r g e d ,  showed o n ly  d o u b t f u l  
e v id e n ce  o f  h y p e r p l a s i a  h i s t o l o g i c a l l y  and was c l o s e l y  
s i m i l a r  to  t h a t  i n  th e  p r e s e n t  c a s e .  In  a n o th e r  
s t i l l b i r t h  (one o f  tw in s )  f o l lo w in g  p r o p y l t h i o u r a c i l  
t r e a tm e n t  d u r in g  p reg nancy  (Saye e t  a l . , 1 9 5 2 ) ,  th e  
i n f a n t ’ s t h y r o i d  w eighed 32 g . , y e t  was composed o f  
empty a c i n i  l i n e d  by c u b o id a l  e p i th e l iu m ,  a  d e s c r i p ­
t i o n  w hich does n o t  s u g g e s t  h y p e r p l a s i a .  I n  b o th  
th e s e  c a s e s ,  a n t i t h y r o i d  m e d ic a t io n  had been  con­
t in u e d  to  te rm .
Case 2 o f  S k e l to n  and Cans (1 9 5 5 ) ,  i n  w hich  a n t i ­
t h y r o id  d ru g s  were n o t  i m p l i c a t e d ,  i s  a g a in  s i m i l a r ,  
and 2ampi and C i n t i  (1 9 5 7 ) ,  d e s c r i b i n g  c o n g e n i t a l  
g o i t r e  i n  tw in s ,  rem arked  on the  s i m i l a r i t y  to  th e  
norm al h i s t o l o g i c a l  s t r u c t u r e .  In d e e d ,  many o t h e r  
d e s c r i p t i o n s  o f  c o n g e n i t a l  g o i t r e ,  w h e ther  o r  n o t  
f o l lo w in g  a n t i t h y r o i d  m e d ic a t io n ,  le a v e  one i n  doubt 
a s  to  th e  p r e s e n c e  o f  t r u e  h y p e r p l a s i a .  I t  may be
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n o te d  h e re  t h a t  i n  6 c a s e s  o f  c o n g e n i t a l  (endem ic)  
g o i t r e  r e p o r t e d  by H i i le sm a a  (1 9 4 8 ) ,  th e  h i s t o l o g i c a l  
p i c t u r e  i n  no way d i f f e r e d  fro m  th e  n o rm a l .
E n la rgem en t o f  th e  t h y r o id  a s s o c i a t e d  w i th  a  
norm al h i s t o l o g i c a l  s t r u c t u r e  i s  c o n t r a r y  to  o u r  
g e n e r a l  e x p e r i e n c e  o f  t h y r o i d  p a th o lo g y  i n  th e  a d u l t .  
The p r e s e n t  ca se  adds n o th in g  to  o u r  u n d e r s ta n d in g  
o f  t h i s  phenomenon, e x c e p t  to  show t h a t  i t  can  o c c u r  
even w i th  h ig h  d o ses  o f  a n t i t h y r o i d  d ru g s .
Case 3
The m o th e r ,  aged  34, d e v e lo p ed  t h y r o t o x i c o s i s  
and exoph tha lm os d u r in g  p re g n a n c y ,  and was t r e a t e d  up 
to  d e l i v e r y  w i th  100 mg. m e t h y l t h i o u r a c i l  and 0 . 1  mg. 
la e v o th y ro x in e  d a i l y .  T h is  dosage was i n s u f f i c i e n t
to  c o n t r o l  th e  symptoms, b u t  was n o t  i n c r e a s e d  f o r  
f e a r  o f  a f f e c t i n g  th e  f o e t a l  t h y r o i d .  The g e s t a t i o n  
p e r io d  was 34 weeks. The c h i l d ,  a  p rem a tu re  male 
w e ig h ing  1937 g « , had v i s i b l e  t h y r o i d  e n la rg e m e n t  a t  
b i r t h .  S ig n s  o f  t h y r o t o x i c o s i s  were n o te d  on th e  8 t h  
day ( t r e m o r ,  m o is t  s k i n ,  h y p e r a c t i v i t y ,  t a c h y c a r d i a ,  
s l i g h t  e x o p h th a lm o s) .  There was no g a in  i n  w e ig h t  
d u r in g  the  se co n d  week, a l th o u g h  h y p e r a c t i v i t y  
t e m p o r a r i ly  d im in ish e d .  The b lo o d  c h o l e s t e r o l  was
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104 mg. % on t h e  2nd day , and  124 mg. % on th e  23 rd  
day. S ig n s  o f  h y p e r a c t i v i t y  r e t u r n e d ,  and t r e a t m e n t  
w i th  L u g o l 's  i o d in e  was begun on th e  3 6 th  day , b u t  
d e a th  o c c u r r e d  one day  l a t e r ,  a p p a r e n t l y  due to  
a s p i r a t i o n  o f  a  f e e d .
At a u to p s y ,  60 h o u rs  a f t e r  d e a th ,  th e  body w e ig h t  
was 1865 g * , and e m a c ia t io n  was p ronou nced . The 
p re s e n c e  o f  food  i n  th e  r e s p i r a t o r y  t r a c t  was 
co n firm ed .
The t h y r o id  w eighed 10 g . , and showed u n ifo rm  
e n la rg e m e n t  o f  b o th  l a t e r a l  lo b e s  and  is th m u s  (F ig .
26 ) .  The e x t e r n a l  s u r f a c e  was smooth. The g la n d  
was f i r m ,  and th e  c u t  s u r f a c e  was o f  f l e s h y  a p p e a r ­
a n c e ,  w i th o u t  n o d u le s ;  th e  i n d i v i d u a l  l o b u le s  were 
c l e a r l y  v i s i b l e .
M ic r o s c o p ic a l l y ,  th e  a c i n i  were r a t h e r  s m a l l ,  o f  
i r r e g u l a r  o u t l i n e ,  and  l i n e d  by c u b o id a l  o r  o c c a s io n ­
a l l y  low colum nar e p i th e l i u m  (F ig .  2 7 ) .  Desquamated 
c e l l s  were common i n  th e  lu m in a ,  b u t  t h e r e  was no 
d i s i n t e g r a t i o n  o f  th e  a c i n a r  w a l l s .  I n t e r a c i n a r  
c e l l s  were num erous. The c o l l o i d  s t a i n e d  p o o r ly  i n  
a l l  a r e a s .  The i n t e r l o b u l a r  s e p t a  were c o n s id e r a b ly  
th ic k e n e d ,  and i n  some a r e a s  t h e r e  was i n t r a l o b u l a r  
f i b r o s i s .  High-power e x am in a t io n  showed t h a t
a l th o u g h  th e  e p i th e l i u m  was m a in ly  c u b o id a l ,  t h e r e  
was c o n s i d e r a b le  v a r i a t i o n  i n  n u c l e a r  s t r u c t u r e  
(F ig .  2 8 ) .  The n u c l e i  v a r i e d  b o th  i n  s i z e  and i n  
s t a i n i n g  i n t e n s i t y ,  r a n g in g  from  m ed iu m -s ized  and 
d a r k - s t a i n i n g  to  l a r g e  and v e s i c u l a r ;  many were o f  
i r r e g u l a r  s h a p e ,  and a  few were e x c e p t i o n a l l y  l a r g e .  
M i t o t i c  f i g u r e s  were n o t  se en .  The c y to p la s m ic  
b o u n d a r ie s  w ere  w e l l  d e f in e d .
Comment: The g e n e r a l  s t r u c t u r e  and th e  c o l l o i d
c o n te n t  o f  th e  t h y r o i d  ( l i k e  th e  body w e ig h t )  a r e  more 
i n  k e e p in g  w i t h  th o se  o f  a  newborn c h i l d  th a n  one aged  
5 weeks. The o b v io u s  a b n o r m a l i t i e s  a re  i n  th e  
n u c l e a r  v a r i a b i l i t y  and th e  i n c r e a s e  i n  c o n n e c t iv e  
t i s s u e .  The f i n d i n g s  a r e  b e s t  e x p la in e d  a s  a  s ta g e  
i n  th e  i n v o l u t i o n  o f  a  h y p e r p l a s t i c  t h y r o i d .  The 
c o n t r a d i c t o r y  p re s e n c e  o f  n u c l e a r  v a r i a b i l i t y  and 
c o l l o i d  d e p l e t i o n  w i th  c u b o id a l  e p i th e l iu m  and  i n c r e a s e d  
c o n n e c t iv e  t i s s u e  s u g g e s t s  r e c u r r e n t  h y p e r p l a s i a  and  
i n v o l u t i o n ,  a s  i s  in d e e d  a p p a re n t  from  th e  c l i n i c a l  
h i s t o r y .  The p i c t u r e  so l i t t l e  re s e m b le s  t h a t  o f  
a c t i v e  h y p e r p l a s i a  t h a t  one  would s c a r c e l y  e x p e c t  i t  
to  have been  a s s o c i a t e d  w ith  h y p e r th y r o id  symptoms. 
However, th e  v e r y  b u lk  o f  th e  g la n d  would a c c o u n t  f o r  
an o u tp u t  o f  t h y r o id  hormone many t im e s  g r e a t e r  th a n
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no rm al.  I t  can be i n f e r r e d  t h a t ,  had th e  c h i l d  
s u r v iv e d ,  he would have made a  sp o n ta n eo u s  r e c o v e r y  
from  h i s  c o n d i t i o n  o f  h y p e r th y r o id is m .
An a t t e m p t  must he made to  d e te rm in e  th e  r e s ­
p e c t iv e  r o l e s  o f  m a te r n a l  t h y r o t o x i c o s i s  and  o f  
t h i o u r a c i l  t r e a tm e n t  i n  t h e  p a th o g e n e s i s  o f  c o n g e n i­
t a l  t h y r o t o x i c o s i s  i n  t h i s  c a s e .  B e fo re  t h i o u r a c i l  
i s  h e ld  a c c o u n ta b le ,  i t  i s  w e l l  to  r e c a l l  Case 2 , i n  
which a  much h ig h e r  d o sa g e ,  and a  s i m i l a r  i n t e r v a l  
betw een c e s s a t i o n  o f  th e  d rug  and d e a th ,  p ro d u ced  no 
h i s t o l o g i c a l  change i n  th e  i n f a n t  t h y r o i d ,  and to  n o te  
t h a t  th e  g r e a t  m a j o r i t y  o f  i n f a n t s  b o rn  o f  t h i o u r a c i l -  
t r e a t e d  m o th e rs  show no t h y r o i d  a b n o rm a l i ty  w h a tev e r  
( l i t e r a t u r e  summarised by E lp h in s to n e ,  1953)* More­
o v e r ,  w h i le  c o n g e n i t a l  g o i t r e  f o l lo w in g  t h i o u r a c i l  
t r e a tm e n t  h a s  i n  d i f f e r e n t  c a s e s  been  a s s o c i a t e d  w i th  
h y p e r th y ro id is m ,  h y p o th y ro id ism ,  o r  no rm al t h y r o i d  
f u n c t i o n ,  so a l s o  h as  c o n g e n i t a l  g o i t r e  i n  u n t r e a t e d  
c a s e s .
CONGENITAL THYROTOXICOSIS: A REVIEW
As I  have b een  a b le  to  f i n d  i n  th e  l i t e r a t u r e  
on ly  12 p u b l i s h e d  c a s e s  o f  c o n g e n i t a l  t h y r o t o x i c o s i s ,  
i t  would seem more r e w a rd in g  to  re v ie w  them a l l  r a t h e r  
th a n  a t t e m p t  to  u n ra v e l  th e  t a n g l e d  e t i o l o g y  i n  t h i s
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case  a lo n e .  I t  seems j u s t i f i a b l e  to  in c lu d e  a l s o  
th e  m uch-quoted  b u t  b r i e f l y - d e s c r i b e d  c ase  o f  Keynes 
(1 9 5 2 ) ,  i n  w hich th e  c h i l d ,  l i k e  th e  m o th e r ,  had 
exophtha lm os w i th o u t  t h y r o t o x i c o s i s .  Case 2 o f  
B ong iovann i e t  a l .  (1956) i s  e x c lu d e d ,  s in c e  h y p e r ­
th y r o id i s m  was d ia g n o se d  o n ly  i n  th e  l a b o r a t o r y  and 
th e  i n f a n t  does n o t  a p p e a r  to  have b e en  c l i n i c a l l y  
t h y r o t o x i c .
D e t a i l s  o f  th e  13 c a s e s  a re  t a b u l a t e d  i n  c h ro n o ­
l o g i c a l  o r d e r  (T ab le  12) and w i l l  be r e f e r r e d  to  f o r  
conven ien ce  by th e  c a se  num bers w hich  th e y  have been  
g iv e n  h e r e .  The p r e s e n t  c ase  i s  No. 12 i n  th e  s e r i e s .
I t  w i l l  be se en  from  th e  T ab le  t h a t  a l l  th e  
m o th e rs  e i t h e r  were o r  had p r e v i o u s ly  been t h y r o t o x i c .  
F iv e  had p r e v i o u s ly  undergone th y ro id e c to m y  (C ases 
5, 6, 8 ,  10, 1 1 ) ,  one had been  t r e a t e d  w i th  r a d i o ­
a c t i v e  i o d in e  (Case 1 3 ) ,  and one had had  b o th  
th y ro id e c to m y  and r a d i o a c t i v e  io d in e  (Case 7 ) . Of 
th e  f i v e  c a s e s  i n  w hich  exophtha lm os was the  c h i e f  
symptom, one was o n ly  s l i g h t l y  h y p e r th y r o id  (Case 1 3 ) ,  
t h r e e  were e u th y r o id  (C ases  5> 6, 8 ) ,  and th e  f i f t h  
h y p o th y ro id  (Case 7 ) .  F iv e  m o the rs  had been  t r e a t e d  
d u r in g  p reg n a n cy  w i th  t h i o u r a c i l  o r  i t s  d e r i v a t i v e s  
(C ases 2, 4 ,  9, 11, 1 2 ) ,  and i n  a t  l e a s t  f o u r  o f  th e s e
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c o n t r o l  was in c o m p le te .
Thus o n ly  Case 1 , and p e rh a p s  Case 3> can  he 
r e g a rd e d  a s  exam ples o f  s t r a i g h t f o r w a r d  h y p e r t h y r o i d ­
ism  i n  th e  m o th e r .  I n  t h e  r e m a in d e r ,  t h e r e  had been  
s u r g i c a l  o r  m e d ic a l  t r e a tm e n t  o f  th e  c o n d i t i o n ,  w i th  
v a ry in g  d e g re e s  o f  s u c c e s s ,  and t h e r e f o r e  a  d i s ­
tu rb a n c e  o f  th e  p i t u i t a r y - t h y r o i d  r e l a t i o n s h i p  
o r d i n a r i l y  p r e s e n t  i n  p r im a ry  h y p e r th y ro id is m .  I n  
p a r t i c u l a r ,  t h i s  s m a l l  s e r i e s  seems to  in c lu d e  an  
undue p r o p o r t i o n  o f  c a s e s  i n  w hich  t h i o u r a c i l  
d e r i v a t i v e s  were n o t  w h o lly  e f f e c t i v e ,  and  o f  c a s e s  
i n  w hich  exoph tha lm os o c c u r r e d  o r  p e r s i s t e d  i n  s p i t e  
o f  more o r  l e s s  s u c c e s s f u l  t r e a tm e n t  o f  t h e  t h y r o ­
to x i c  s t a t e .  When one r e c a l l s  t h a t  th e  g r e a t  
m a jo r i t y  o f  t h y r o to x i c  m o th e rs  g iv e  b i r t h  to  norm al 
i n f a n t s ,  i n  many c a se s  a f t e r  t h i o u r a c i l  t r e a t m e n t ,  
i t  i s  c l e a r  t h a t  th e  c a s e s  re v ie w e d  h e re  a r e  o f  a  
d i s t i n c t  ty p e  o r  ty p e s  showing a  s p e c i a l  te n d e n c y  to  
r e s u l t  i n  c o n g e n i t a l  h y p e r th y ro id is m .
A s tu d y  o f  th e  i n f a n t s 1 h i s t o r i e s  i s  a l s o  
r e w a rd in g .
Sex: Of the  i n f a n t s  whose sex  was s t a t e d ,  9 were
m ales and 3 fe m a le s .  Such a  d i s p a r i t y  c o u ld  w e l l  
o c cu r  by ch an c e ,  b u t  i t  i s  o f  i n t e r e s t  t h a t  i n  two
f a m i l i e s  d e s c r ib e d  by D av ies  (1943)> c o n g e n i t a l  
g o i t r e  (w i th o u t  h y p e r th y r o id is m )  a f f e c t e d  m ales  o n ly .
M a tu r i ty :  T h is  has  n o t  a lw ay s  been  s t a t e d  w i th
a c c u ra c y ,  and where th e  b i r t h  w e ig h t  a lo n e  i s  g iv e n  
i t  m ust be remembered t h a t  i n t r a - u t e r i n e  t h y r o t o x i ­
c o s i s  may have r e s u l t e d  i n  a  b i r t h  w e ig h t  d i s p r o p o r ­
t i o n a t e l y  low i n  r e l a t i o n  to  g e s t a t i o n  a g e .
P rem atu re  and m ature  i n f a n t s  a r e  a b o u t  e q u a l ly  
r e p r e s e n t e d ;  th e  t h r e e  w hich  succumbed were a l l  
p re m a tu re .
C l i n i c a l  p i c t u r e :  T h y r o to x ic o s i s  was p r e s e n t  i n
a l l  e x c e p t  Case 5> g o i t r e  i n  a l l  e x c e p t  C ases 2, 3 
and 5, exoph tha lm os i n  a l l  e x c e p t  C ases 9 and 11.
The in c id e n c e  o f  exophthalm os i s  h ig h ,  a s  compared 
w ith  t h e  i n c id e n c e  i n  a d u l t  t h y r o t o x i c o s i s ,  and  
r e f l e c t s  th e  h ig h  in c id e n c e  o f  t h i s  symptom i n  th e  
m othe rs .
O nset o f  symptoms: I n  4 c a s e s ,  i t  was n o te d  t h a t
symptoms o f  t h y r o t o x i c o s i s  were n o t  p r e s e n t  a t  b i r t h ,  
b u t  a p p e a re d  a  v a r i a b l e  t im e  a f t e r w a r d s .  I n  Case 2 , 
t h e r e  was a  d e la y  o f  a b o u t  6 weeks. I n  Case 4 ,  
t h y r o to x i c  symptoms a p p e a re d  a t  3 d a y s ,  g o i t r e  a t  6 
days , and exophthalm os a t  8 d ay s . In  Case 11 , t h e r e  
was a  d e la y  o f  8 d a y s ,  and i n  Case 12 g o i t r e  was
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p r e s e n t  a t  b i r t h  b u t  t h y r o t o x i c  symptoms d id  n o t  
a p p e a r  u n t i l  th e  8 t h  day . The one f a c t o r  common 
to  t h e s e  f o u r  c a s e s  o f  d e la y e d  o n s e t  was t r e a tm e n t  
o f  t h e  m other w i th  t h i o u r a c i l  d e r i v a t i v e s  d u r in g  
p reg n a n cy . In d e e d ,  i n  o n ly  one t h i o u r a c i l  c a se  
(Case 9) was a  d e la y  i n  o n s e t  n o t  rem arked  upon; 
m e d ic a t io n  had  been  d i s c o n t i n u e d  2 months b e fo r e  
d e l i v e r y .
R eview ing  th e s e  c a s e s ,  two c l i n i c a l  p i c t u r e s  
em erge. I n  o n e ,  t h e  m o th e r  bas been  t r e a t e d  f o r  
t h y r o t o x i c o s i s  e i t h e r  s u r g i c a l l y  o r  by r a d i o a c t i v e  
i o d i n e ;  she  h a s  p e r s i s t e n t  exoph tha lm os b u t  shows 
l i t t l e  o r  no e v id e n c e  o f  h y p e r th y ro id is m .  The 
c h i l d  h as  t h y r o t o x i c o s i s  and  e x o p h th a lm o s , r e c o g ­
n i s a b l e  a t  b i r t h .  In  th e  o t h e r ,  t h e  m other has  
p r im a ry  h y p e r th y ro id is m ,  r e s p o n d in g  in c o m p le te ly  to  
a n t i t h y r o i d  d ru g s ,  and t h e  c h i l d  d e v e lo p s  t h y r o ­
t o x i c o s i s  a  v a r i a b l e  tim e a f t e r  b i r t h .
P a th o g e n e s i s  o f  c o n g e n i t a l  h y p e r th y ro id is m
T his  m ust n e c e s s a r i l y  be d i f f e r e n t  from  t h a t  o f  
h y p e r th y ro id is m  i n  th e  a d u l t .  I t  i s  h ig h ly  u n l i k e l y  
t h a t  th e  i n f a n t s  d e v e lo p e d  p r im a ry  h y p e r th y ro id is m  
a n a lo g o u s  to  C ra v e s 1 d i s e a s e ,  u n r e l a t e d  e x c e p t
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th ro u g h  h e r e d i t a r y  d i s p o s i t i o n  to  th e  m o th e r f s 
c o n d i t i o n .  There i s  s u f f i c i e n t  e v id e n c e  a g a i n s t  
such  a  c o n c e p t  i n  th e  r a p i d ,  pe rm anen t and  o f t e n  
sp o n ta n eo u s  r e c o v e r y  w hich o c c u r r e d  i n  th o se  i n f a n t s  
who s u r v iv e d .  I t  i s  r e a s o n a b le  to  assume t h a t  con­
g e n i t a l  h y p e r th y r o id is m  i s  due to  t r a n s i e n t  s t i m u l a ­
t i o n  o f  th e  i n f a n t ' s  t h y r o i d  by t h y r o t r o p i c  hormone, 
i n  c o n t r a s t  to  C ra v e s 1 d i s e a s e ,  i n  w hich  t h e r e  i s  
s t r o n g  e v id e n c e  t h a t  th e  h y p e r th y r o id is m  i s  n o t  
m ed ia te d  th ro u g h  th e  p i t u i t a r y  (W erner, 1955)* The 
q u e s t io n  to  be answ ered  i s :  What i s  th e  so u rc e  o f
th e  e x c e s s iv e  t h y r o t r o p i c  s t i m u l a t i o n ?  Does i t  l i e  
i n  th e  m o th e r 's  o r  i n  th e  c h i l d ' s  p i t u i t a r y ?
To i n c r i m i n a t e  th e  m a te rn a l  t h y r o t r o p i c  hormone 
r e q u i r e s  two a s su m p t io n s :  f i r s t l y ,  t h a t  t h e r e  i s
e x c e ss  c i r c u l a t i n g  TSH i n  t h e  m o t h e r 's  b lo o d s t re a m , 
and s e c o n d ly ,  t h a t  t h i s  TSH i s  c a p a b le  o f  c r o s s i n g  th e  
p l a c e n t a  to  r e a c h  th e  f o e t a l  t h y r o i d .
1. I t  i s  u s u a l ly  s t a t e d  t h a t  th e  serum TSH 
l e v e l  i n  t h y r o t o x i c o s i s  i s  norm al o r  even  low er th a n  
no rm al.  Such e v id e n c e  a s  t h e r e  i s ,  how ever, shows 
t h a t  i t  i s  n o t  c o n s t a n t l y  so . Of 14 c a se s  i n v e s t i ­
g a te d  by Rawson and S t a r r  (1 9 3 8 ) ,  2 had r a i s e d  TSH 
l e v e l s .  Four o f  th e  8 h y p e r th y r o id  p a t i e n t s  s t u d i e d
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by De R o b e r t i s  (1948) bad  v e ry  h ig h  l e v e l s ,  and 
th e s e  f o u r  had s p e c i a l  symptoms i n  a d d i t i o n  to  
th o s e  o f  h y p e r th y r o id is m  ( l o c a l i s e d  oedema i n  two, 
op h th a lm opa thy  i n  tw o ) .  A h ig h e r  l e v e l  o c c u r r e d  
i n  myxoedema, and  th e  h i g h e s t  ( n e a r l y  100 t im e s  
n o rm al)  was i n  a  case  o f  myxoedema and  p e r s i s t e n t  
exoph tha lm os f o l lo w in g  t r e a tm e n t  o f  t h y r o t o x i c o s i s  
by r a d i o t h e r a p y .  P u rv e s  and  G r ie s b a c h  (1949) found  
th e  l e v e l  to  be no rm al i n  u n t r e a t e d  t h y r o t o x i c o s i s ,  
b u t  s i g n i f i c a n t l y  i n c r e a s e d  on t r e a tm e n t  w i th  
t h i o u r a c i l ,  and h ig h  a l s o  i n  m a l ig n a n t  exo ph th a lm os. 
G i l l i l a n d  and S tru d w ick  (1956) s e p a r a t e d  t h e i r  c a s e s  
i n t o  th o s e  w i th  a n d  th o s e  w i th o u t  sev e re  eye s i g n s .
In  th o s e  w i th  s e v e re  eye s i g n s ,  7 o u t  o f  8 had h ig h  
l e v e l s ,  w h ile  o f  th o s e  w i th o u t ,  2 o u t  o f  5 had 
m o d e ra te ly  h ig h  l e v e l s .  Of g r e a t  i n t e r e s t  i s  th e  
r e p o r t  o f  Asboe-Hansen e t  a l .  (1 9 5 2 ) .  TSH was n o t  
d e t e c t a b l e  in  th e  serum o f  norm al c o n t r o l s ,  c a s e s  o f  
G raves ' d i s e a s e  w i th o u t  s e v e re  eye s i g n s ,  n o r  i n  
myxoedema, b u t  h ig h  l e v e l s  were found i n  9 o u t  o f  10 
c a s e s  o f  p r o g r e s s i v e  exoph tha lm os. T h is  s e r i e s  
in c lu d e d  7 c a s e s  o f  p r o g r e s s i v e  exophthalm os fo l lo w in g  
th y ro id e c to m y  f o r  t h y r o t o x i c o s i s .  On t h e  o t h e r  hand , 
D 'Angelo e t  a l .  (1951) found a  h ig h  l e v e l  i n  one o f
10 c a s e s  o f  t h y r o t o x i c o s i s  w i th o u t  s e v e re  eye s i g n s ,  
and i n  o n ly  2 o u t  o f  8 c a s e s  o f  o p h th a lm o p a th y . 
B o t t a r i  (1958) r e p o r t e d  an  i n c r e a s e d  l e v e l  i n  ’’most 
c a s e s ” o f  t h y r o t o x i c o s i s .
While th e r e  a r e  many c o n t r a d i c t o r y  r e s u l t s ,  
p a r t l y  owing t o  th e  d i f f e r i n g  s e n s i t i v i t i e s  o f  th e  
m ethods em ployed, i t  i s  f a i r  to  conclude  t h a t  a  
m in o r i ty  o f  t h y r o t o x i c  c a s e s ,  e s p e c i a l l y  th o s e  w i th  
exoph tha lm os, have r a i s e d  TSH l e v e l s ,  t h a t  th e  l e v e l  
i s  p o s s i b l y  in c r e a s e d  by t h i o u r a c i l  t r e a t m e n t ,  and 
t h a t  c a s e s  o f p r o g r e s s i v e  exoph tha lm os f o l lo w in g  
th y ro id e c to m y  have h ig h  l e v e l s ,  p e rh a p s  most n o t a b l y  
th o se  who have become h y p o th y ro id .
Thus 11 o f  the  13 c a s e s  rev ie w ed  h e re  b e lo n g  to  
th e  m in o r i t y  i n  w hich  one m ight e x p e c t  a  r a i s e d  TSH 
l e v e l  (6 b ecause  o f  p r e v io u s  s u r g i c a l  o r  r a d i o i o d i n e  
th y ro id e c to m y , w i th  p e r s i s t e n t  ex o p h tha lm o s, and 5 
because  o f  t h i o u r a c i l  t r e a t m e n t ) .
2. I f  i t  i s  a c c e p te d  t h a t  some o r  a l l  o f . t h e s e  
m o th e rs  had h ig h  serum TSH l e v e l s ,  i t  i s  a l s o  
n e c e s s a r y  to  assume t h a t  m a te r n a l  TSH i s  c a p a b le  o f  
c r o s s i n g  th e  p l a c e n t a .  Such a  p o s s i b i l i t y  h a s  o f t e n  
been d is c o u n te d  because  o f  e x p e r im e n ta l  e v id e n c e  t h a t  
i t  c an n o t  do so (T ob in , 1941; P e t e r s o n  and Young,
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1952; N i k i t o v i t c h  and K n o b i l ,  1 955 ) .  However, 
t h e r e  a r e  p r o b a b ly  d i f f e r e n c e s  betw een  s p e c i e s ,  and 
th e  r a t  and g u in e a  p i g  e x p e r im e n ts  p ro v id e  no g roun ds  
f o r  c o n c lu d in g  t h a t  m a te r n a l  TSH i s  unab le  to  
i n f lu e n c e  th e  human f o e t u s .  P e rh a p s  i t  does so o n ly  
e x c e p t i o n a l l y ,  o r  p e rh a p s  an  abnorm al fo rm  o f  TSH 
can c ro s s  th e  p l a c e n t a ,  such  a s  t h a t  which Adams 
(1958) c o n s id e r e d  m ight be  th e  ”ex o p h th a lm o s-  
p ro d u c in g  f a c t o r ” .
C o n s id e r in g  f o r  th e  moment o n ly  t h o s e  c a s e s  i n  
w hich a n t i t h y r o i d  d ru g s  were n o t  c o n c e rn e d ,  t h e r e  
a re  s t r o n g  r e a s o n s  f o r  b e l i e v i n g  t h a t  e x c e s s  m a te r n a l  
TSH was r e s p o n s i b l e .  I t  i s  c l e a r  from  the  g e n e r a l l y  
b en ig n  c o u rs e  o f  c o n g e n i t a l  h y p e r th y r o id is m  and t h e  
ten d en cy  to  sp o n ta n eo u s  r e c o v e r y  t h a t  t h i s  i s  n o t  a  
p r im a ry  d i s e a s e  o f  t h e  i n f a n t ,  b u t  a  t r a n s i e n t  d i s ­
tu rb a n c e  due t o  m a te r n a l  i n f lu e n c e .  As th e  c o n d i t i o n  
i s  r e c o g n i s a b l e  a t  o r  even b e fo re  b i r t h ,  i t  i s  
e q u a l ly  c l e a r  t h a t  t h e  c au se  o f  th e  h y p e r th y ro id is m  
i s  o p e r a t in g  d u r in g  i n t r a - u t e r i n e  l i f e ,  and  does  n o t  
l i e  i n  r e l e a s e  o f  the  f o e t u s  from  m a te rn a l  i n f lu e n c e  
a t  th e  t im e  o f  b i r t h .
The o n ly  m a te rn a l  f a c t o r  o t h e r  th an  TSH w hich  
need be c o n s id e r e d  i s  e x c e s s  t h y r o id  hormone, and  t h i s
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i s  r e a d i l y  d is m is s e d  b ecause  i t  would n o t  cau se  
g o i t r e  o r  e x o p h th a lm o s ,  and  w ould n o t  a c c o u n t  f o r  
th e  p r o l o n g a t io n  o f  t h y r o t o x i c  symptoms beyond a  few  
days . Prom th e  c a se  h i s t o r i e s ,  and f ro m  th e  TSH 
a s s a y  s t u d i e s  a l r e a d y  q u o te d ,  i t  can  be se en  t h a t  
most o f  t h e  m o th e rs  have b e lo n g e d  to  t h e  s m a l l  g roup  
o f  t h y r o t o x i c  c a s e s  i n  whom one m ight e x p e c t  h ig h  
serum TSH l e v e l s .
I t  m ight be o b j e c t e d  t h a t  th e  d u r a t i o n  o f  symptoms 
i n  a l l  c a se s  was g r e a t e r  th an  c o u ld  be a c c o u n te d  f o r  
s im p ly  by m a te r n a l  t h y r o t r o p i c  s t i m u l a t i o n  o f  the  
f o e t a l  t h y r o id ;  i f  t h i s  were th e  whole e x p la n a t io n ,  
th e  symptoms would d i s a p p e a r  s h o r t l y  a f t e r  b i r t h ,  a s  
soon a s  the  e x c e s s  TSH i s  e l i m in a t e d .  But i f  p r o ­
lon ged  s t i m u l a t i o n  o f  th e  f o e t a l  t h y r o i d  h a s  r e s u l t e d  
i n  a  g la n d  s e v e r a l  t im es  t h e  norm al s i z e ,  th e n  even  
a f t e r  th e  e x c e s s iv e  s t im u lu s  has been removed th e  
i n c r e a s e d  volume o f  f u n c t i o n in g  t i s s u e  would a c c o u n t  
f o r  an  a b n o rm a lly  h ig h  o u tp u t  o f  t h y r o id  hormone.
I n to  t h i s  complex p i c t u r e  must be f i t t e d  t h e  
in f lu e n c e  o f  a n t i t h y r o i d  d rugs  g iv e n  to  th e  m other 
d u r in g  p reg n a n cy . We do know t h a t  t h e  i n c id e n c e  o f  
c o n g e n i t a l  h y p e r th y ro id is m  i s  v e ry  low, i r r e s p e c t i v e  
o f  a n t i t h y r o i d  d ru g s ,  b u t  i t  i s  n o t  known w h e th e r
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th e s e  d ru g s  i n f l u e n c e  th e  l i k e l i h o o d  o f  c o n g e n i t a l  
h y p e r th y r o id is m  d e v e lo p in g .  I t  i s  a rg u a b le  t h a t  
th e  5 c a s e s  i n  w hich  t h i o u r a c i l  d e r i v a t i v e s  had been  
g iv e n  may have been  c a s e s  i n  w hich  c o n g e n i t a l  t h y r o ­
t o x i c o s i s  would have o c c u r r e d  i n  any  e v e n t .  The 
d e m o n s tra b ly  h ig h e r  serum  l e v e l s  o f  TSH d u r in g  
t h i o u r a c i l  t r e a tm e n t ,  and  t h e  o c c u r r e n c e  o f  exo­
ph tha lm os i n  3 o f  th e  5 i n f a n t s  i n  t h i s  g ro u p ,  m ig h t  
s u g g e s t  t h a t  t h e  same mechanism i s  o p e r a t in g .
However, t h e r e  a r e  good r e a s o n s  f o r  b e l i e v i n g  t h a t  th e  
r o l e  o f  a n t i t h y r o i d  d ru g s  i s  n o t  c o n f in e d  to  i n c r e a s ­
in g  th e  m a te r n a l  o u tp u t  o f  TSH.
E x p e r im e n ta l ly ,  t r a n s p l a c e n t a l  t r a n s m i s s i o n  o f  
t h i o u r a c i l  and r e l a t e d  d rug s  h as  been  d e m o n s tra te d  i n  
th e  g u in e a  p ig  (Hughes, 1944; W ebster and Young,
1948; W ebster, 1949; L o g o th e to p o u lo s  and S c o t t ,  
19 56), i n  the  r a t  (G o ldsm ith  e t  a l . , 1945;
P r e i e s l e b e n  and K j e r u l f - J e n s e n ,  1947)» i n  the  r a b b i t  
( P r e i e s l e b e n  and K j e r u I f - J e n s e n ,  1947; Krementz e t  
a l . , 1 9 5 7 ) ,  i n  th e  mouse (Kauffman e t  a l . , 1 9 4 8 ) ,  and  
a g a in  i n  th e  g u in e a  p i g  by m y s e l f ,  i n  th e  n e x t  S e c t io n  
o f  t h i s  work. I t  h as  f u r t h e r  been shown t h a t  
developm ent o f  a  h y p e r p l a s t i c  g o i t r e  i n  the  f o e t a l  
gu in ea  p ig  can be c o u n te r a c te d  by th e  s im u lta n e o u s
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a d m i n i s t r a t i o n  o f  th y r o x in e  ( P e te r s o n  and Young, 
1952). There i s  no  r e a s o n  to  suppose  t h a t  i n  th e  
human th e  s m a l l  m o lecu le  o f  t h i o u r a c i l  behaves  
d i f f e r e n t l y .  There i s  in d e e d  one c a s e  on r e c o r d  
(Aaron e t  a l . , 1955) i n  w hich  p r o p y l t h i o u r a c i l  
a d m i n i s t r a t i o n  th ro u g h o u t  p regn an cy  to  a  woman who 
had no th y r o id  d i s e a s e  r e s u l t e d  i n  a  c o n g e n i t a l  
g o i t r e ,  a p p a r e n t l y  w i th  norm al t h y r o i d  f u n c t i o n ,  i n  
th e  c h i l d .
A s tu d y  o f  th e  m o th e r s '  and i n f a n t s '  h i s t o r i e s  
i n  th e  5 t h i o u r a c i l  c a s e s  s u g g e s t s  t h a t  th e s e  fo rm  a  
s e p a r a t e  g ro u p , s i g n i f i c a n t l y  d i f f e r e n t  from  th e  
o th e r  ( " u n t r e a t e d " )  group o f  8 c a s e s .  A l l  th e  
t h i o u r a c i l - t r e a t e d  m o thers  had  a  m od era te  to  s e v e re  
degree  o f  t h y r o t o x i c o s i s  d u r in g  p re g n a n c y ,  w h ile  i n  
6 o f  t h e  u n t r e a t e d  c a s e s  t h y r o t o x i c o s i s  was a b s e n t  
or o n ly  s l i g h t .  Only one o f  th e  t r e a t e d  m o th e rs  had 
had a p r e v io u s  th y ro id e c to m y  o r  r a d i o i o d i n e  t r e a t ­
m ent, compared w i th  6 i n  th e  u n t r e a t e d  g rou p , and i n  
none was exoph tha lm os th e  p red o m in an t  symptom, com­
p a re d  w i th  5 o r  p e rh a p s  6 i n  the  u n t r e a t e d  g roup .
In  the t r e a t e d  g ro u p , 4 o u t  o f  5 i n f a n t s  showed a  
d e la y  o f  from  3 days to  6 weeks i n  th e  o n s e t  o f  
symptoms, w h i le  i n  none o f  th e  u n t r e a te d  group was
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any su c h  d e la y  n o te d .
I t  i s  p o s t u l a t e d  h e re  t h a t  a n t i t h y r o i d  d rugs  
i n i t i a t e  a  w h o lly  d i f f e r e n t  mechanism o f  s t i m u l a t i o n  
o f  t h e  i n f a n t  t h y r o i d .  I t  c a n n o t  he a c c e p te d  t h a t  
th e y  o n ly  d e la y  th e  o n s e t  o f  t h e  mechanism which 
o p e ra te d  i n  th e  u n t r e a t e d  g ro u p , a s  t r a n s p l a c e n t a l  
t r a n s m is s io n  o f  m a te r n a l  TSH co u ld  h a r d ly  be r e s p o n ­
s i b l e  f o r  t h y r o t o x i c o s i s  d e v e lo p in g  a s  l a t e  a s  t h e  
6 th  week o f  l i f e ,  o r  ev en  th e  8 t h  day. I n  a t  l e a s t  
4 o f  th e  t r e a t e d  c a s e s ,  t h e r e f o r e ,  i t  would seem t h a t  
th e  i n f a n t ’ s t h y r o i d  was r e s p o n d in g  to  e x c e s s  s e c r e ­
t i o n  o f  TSH by th e  i n f a n t ’ s p i t u i t a r y .  T h is  co u ld  
be e x p la in e d  by th e  f a c t  t h a t  d u r in g  i n t r a - u t e r i n e  
l i f e  s y n t h e s i s  o f  t h y r o i d  hormone had been  b lo c k e d  by 
t h i o u r a c i l ,  r e s u l t i n g  i n  a  lo n g - s t a n d in g  h y p e r ­
a c t i v i t y  o f  th e  t h y r o t r o p i c  c e l l s  o f  th e  f o e t a l  
p i t u i t a r y ;  th e  t h y r o t r o p i c  h y p e r s e c r e t i o n  c o u ld  n o t  
r e s u l t  i n  t h y r o to x i c  symptoms u n t i l  the  t h i o u r a c i l  
had c e a se d  to  be e f f e c t i v e .  T h y ro to x ic o s is  would 
n o t  t h e r e f o r e  be  e x p e c te d  to  o c c u r  u n t i l  some days 
a f t e r  b i r t h ,  a l th o u g h  t h e  g o i t r e  m ight be  c l i n i c a l l y  
e v id e n t  a t  t h e  tim e o f  b i r t h  ( a s  i n  Case 1 2 ) .  A 
rebound  h ig h  up take  o f  r a d i o a c t i v e  io d in e  was 
d e m o n s tra te d  i n  th e  f o e t a l  g u in e a  p ig  by
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L o g o th e to p o u lo s  and S c o t t  (1956) 3 days a f t e r  w i t h ­
d raw al o f  p r o p y l t h i o u r a c i l  from  th e  m o th e r .  P e r ­
s i s t e n c e  o f  th e  t h y r o to x i c  symptoms f o r  some weeks 
o r  m onths, w i th  g r a d u a l  sp o n ta n e o u s  r e c o v e r y ,  i s  
n o t  d i f f i c u l t  o f  e x p la n a t io n .  J u s t  a s  i n  th e  un­
t r e a t e d  group th e  h y p e r p l a s t i c  t h y r o i d  o v e r ­
s e c r e t e s  a f t e r  th e  s t im u lu s  to  h y p e r p l a s i a  h a s  been  
rem oved, i f  o n ly  b e ca u se  o f  t h e  i n c r e a s e d  b u lk  o f  
th e  t i s s u e  now r e l e a s e d  from  th e  ab norm al s t i m u l a t i o n ,  
so in  th e  t r e a t e d  group th e  h y p e r t r o p h ic  p i t u i t a r y  
c o n t in u e s  to  s e c r e t e  e x c e s s  TSH u n t i l ,  some weeks o r  
months a f t e r  t h e  i n f l u e n c e  o f  t h i o u r a c i l  i s  rem oved, 
i t  s lo w ly  a d j u s t s  i t s e l f  to  th e  n o rm a l  p i t u i t a r y -  
t h y r o id  e q u i l i b r iu m .
I f  a n t i t h y r o i d  d rugs  s e t  th e  s ta g e  f o r  t h y r o ­
t o x i c o s i s  d e v e lo p in g  s h o r t l y  a f t e r  b i r t h ,  why have so 
few c a s e s  been r e p o r t e d ?  I t  may be t h a t  many m i ld e r  
c a s e s  have gone u n re c o g n ise d ,  a s  th e  symptoms would 
more r e a d i l y  escap e  n o t i c e  i n  th e  newborn c h i l d  th a n  
i n  th e  a d u l t ;  such  c a s e s  co u ld  o n ly  be d iag n o sed  by 
modern l a b o r a t o r y  m ethods, a s  i n  Case 2 o f  
B ongiovanni e t  a l .  (1 9 3 6 ) .  I n  many c a s e s  t h e  c h i l d  
has b een  d e s c r ib e d  a s  g o i t r o u s  b u t  e u th y r o id  (E a to n ,  
1945; H e r r e r a ,  1948; V e r e l ,  1949; Lund, 1950;
one o f  th e  tw in s  r e p o r t e d  by Saye e t  a l . , 1952; 
Thamdrup, 1952; B ranch a n d  T u t h i l l ,  195 7 );  i n  a l l  
e x ce p t  th e  c a s e s  o f  H e r r e r a  and Thamdrup, a n t i ­
t h y r o id  m e d ic a t io n  had b een  c o n t in u e d  u n t i l  d e l i v e r y .  
A more s e r i o u s  o b j e c t i o n  to  t h e  above h y p o th e s i s  i s  
t h a t  hypo- a s  w e l l  a s  h y p e r - th y r o id i s m  h as  b een  
r e p o r t e d  i n  th e  o f f s p r i n g  o f  t h i o u r a c i l - t r e a t e d  
m o th e rs  (M o rr is ,  1953; E lp h in s to n e ,  1953; S c a r i z z a ,  
1954; Krementz e t  a l . , 1957; and Case 2 r e p o r t e d  
h e r e ) .  I n  a t  l e a s t  th e  l a s t - m e n t i o n e d  c a s e ,  a s  
a l r e a d y  s t a t e d ,  th e  h i s t o l o g i c a l  e v id e n c e  does n o t  
c o n firm  t h a t  t h i o u r a c i l  was r e s p o n s i b l e  f o r  t h e  
g o i t r e .
I t  h a s  o f t e n  been  su g g e s te d  t h a t  t h i o u r a c i l  
t r e a tm e n t  i n  p regnancy  i s  dangerous  to  th e  f o e t u s  
o n ly  i f  th e  dosage  i s  e x c e s s iv e  (C a ren , 1949;
Crooks, 1957 > and many o t h e r s ) .  Only E lp h i n s t o n e *s 
case  o f  c o n g e n i t a l  h y p o th y ro id ism  i s  a  p o s s i b l e  
example o f  o v e rd o s a g e ,  th e  m o th e r  h a v in g  b een  
re n d e re d  m i ld ly  h y p o th y ro id  w i th  m e t h y l t h i o u r a c i l .
I n  c o n g e n i t a l  t h y r o t o x i c o s i s ,  o ve rd o sag e  does n o t  
seem to  be a  f a c t o r ,  a s  a t  l e a s t  4 o f  t h e  5 c a s e s  were 
in a d e q u a te ly  c o n t r o l l e d  w i th  t h i o u r a c i l  d e r i v a t i v e s .  
The d u r a t i o n  o f  t r e a tm e n t  i s  p ro b a b ly  o f  g r e a t e r
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s i g n i f i c a n c e .  C o n t in u a t io n  o f  t r e a tm e n t  up to  th e  
tim e o f  d e l i v e r y  i n  4 o f  t h e  5 c a s e s  was p ro b a b ly  
unw ise , a s  i t  s u b j e c t e d  th e  f o e t a l  t h y r o i d  to  the  
e f f e c t s  o f  t h i o u r a c i l  a t  a  tim e when i t  i s  n o rm a l ly  
i n  a  s t a t e  o f  g r e a t  a c t i v i t y .
The h i s t o l o g i c a l  f i n d i n g s  i n  c o n g e n i t a l  t h y r o ­
t o x i c o s i s  u n f o r t u n a t e l y  c o n t r i b u t e  l i t t l e  to  o u r  
u n d e rs ta n d in g  o f  th e  p rob lem . Only 3 c a s e s  have 
come to  n e c ro p sy .  In  Case 1 , White d e s c r ib e d  a  
h y p e r p l a s t i c  g o i t r e ,  bu t  d id  n o t  i l l u s t r a t e  th e  
m ic ro sc o p ic  a p p e a ra n c e s ;  th e  d e s c r i p t i o n  i s  r a t h e r  
vague , and  a p p e a rs  to  r e f e r  to  the c h an g e s  c h a r a c t e r ­
i s t i c  o f  th e  n o rm al n e o n a t a l  t h y r o i d  a s  w e l l  a s  
th o se  o f  h y p e r p l a s i a .  I n  Case 8 , S k e l to n  and Cans 
i l l u s t r a t e  a  t r u l y  a s t o n i s h i n g  p i c t u r e  i n  w hich  th e  
a c i n a r  s t r u c t u r e  i s  t o t a l l y  l o s t  and t h e  t h y r o i d  i s  
composed o f  s m a l l  n o d u la r  a g g re g a te s  o f  c e l l s ;  t h e r e  
i s  l i t t l e  re sem b lan c e  to  th e  p i c t u r e  o f  e i t h e r  a  
norm al o r  a  h y p e r p l a s t i c  t h y r o id .  The o n ly  t h i o u r a c i l -  
t r e a t e d  case  i s  th e  one d e s c r ib e d  h e r e ,  i n  w hich  th e  
p i c t u r e  s u g g e s t s  i n v o l u t i o n  i n  a  h y p e r p l a s t i c  g la n d .
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SUMMARY AND CONCLUSIONS
Three c a s e s  a re  d e s c r ib e d  i n  w hich  t h y r o i d  
d y s f u n c t io n  i n  p reg n an cy  was fo l lo w e d  by e a r l y  d e a th  
o f  th e  i n f a n t .
I n  th e  f i r s t  c a s e ,  th e  m o th e r  had p i t u i t a r y  
myxoedema. The i n f a n t  s u r v iv e d  o n ly  15 m in u te s ,  and
i t s  t h y r o id  was m a c r o s c o p ic a l ly  and  h i s t o l o g i c a l l y  
no rm al;  t h e r e  were c o n g e n i t a l  a b n o r m a l i t i e s  o f  
h e a r t  and  lu n g .
The second m other had t h y r o t o x i c o s i s ,  t r e a t e d  by 
t h i o u r a c i l .  The i n f a n t  s u rv iv e d  13 d a y s ,  and was 
c o n s id e re d  to  be h y p o th y ro id .  I t s  t h y r o i d  was en ­
l a r g e d ,  b u t ,  d e s p i t e  the  h ig h  dosage o f  t h i o u r a c i l  to  
w hich i t  had been  s u b j e c t e d ,  th e  h i s t o l o g i c a l  p i c t u r e  
was o f  a  type  w h ich  commonly o c c u r s  i n  th e  no rm al 
newborn.
The t h i r d  mother had ex o p h th a lm ic  g o i t r e ,  t r e a t e d  
by m e t h y l t h i o u r a c i l .  The i n f a n t  was g o i t r o u s ,  
t h y r o to x i c  and e x o p h th a lm ic ,  and d ie d  on th e  3 7 th  day. 
The h i s t o l o g i c a l  a p p e a ra n c e  o f  th e  t h y r o i d  s u g g e s te d  
i n v o lu t i o n  o f  a  h y p e r p l a s t i c  s t a t e .
Prom a  re v ie w  o f  a l l  th e  r e p o r t e d  c a s e s  o f  
c o n g e n i t a l  t h y r o t o x i c o s i s ,  i t  i s  co n c lu d ed  t h a t  t h e r e
a r e  two d i f f e r e n t  m echanisms o f  p a th o g e n e s i s .  I n  
th e  f i r s t ,  m a te r n a l  t h y r o t r o p i c  hormone c r o s s e s  th e  
p l a c e n t a  and s t i m u l a t e s  th e  f o e t a l  t h y r o i d ;  t h i s  i s  
the  p ro b a b le  e x p la n a t io n  i n  c a s e s  where t h e  m other  
has  p e r s i s t e n t  ex o p h tha lm o s, th o u g h  n o t  n e c e s s a r i l y  
p e r s i s t e n t  t h y r o t o x i c o s i s  f o l lo w in g  th y ro id e c to m y ,  
and t h e  i n f a n t  i s  r e c o g n i s a b ly  t h y r o to x i c  a t  b i r t h .
In  th e  seco nd  mechanism, a n t i t h y r o i d  d ru g s  a d m in is ­
t e r e d  to  th e  m o th e r  d u r in g  p regn an cy  b lo c k  th e  f o e t a l  
s y n t h e s i s  o f  t h y r o i d  hormone and th u s  i n d i r e c t l y  
s t i m u l a t e  th e  f o e t a l  p i t u i t a r y ;  i n  t h e s e  c a s e s ,  th e  
o n s e t  o f  t h y r o t o x i c o s i s  i s  d e la y e d ,  and i s  a t t r i b u t ­
a b le  t o  t h e  a c t i o n  o f  th e  i n f a n t 1s own t h y r o t r o p i c  
hormone.
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5. EXPERIMENTAL OBSERVATIONS
The s t u d i e s  o f  th e  n e o n a t a l  t h y r o i d  i n  th e  two 
p re c e d in g  S e c t io n s  r a i s e d  a lm o s t  a s  many q u e s t io n s  a s  
th ey  answ ered . The g r e a t e s t  h a n d ic a p  i n  s tu d y in g  th e  
human g la n d  and i t s  v a ry in g  h i s t o l o g i c a l  a p p e a ra n c e s  
was th e  i n a b i l i t y  to  e x e r c i s e  any c o n t r o l  o v e r  th e  
many f a c t o r s  which m ight be i m p l i c a t e d .
Over 50 l i t t e r s  o f  newborn g u in e a  p ig s  have 
t h e r e f o r e  been exam ined, i n  o r d e r  to  g a in  more p r e c i s e  
in fo r m a t io n  on some o f  th e  q u e s t io n s  r a i s e d .
The o b j e c t s  were ( l )  to  c l a r i f y  th e  s i g n i f i c a n c e  
o f  th e  e p i t h e l i a l  desquam ation  and c o l l o i d  d e p l e t i o n  
n o te d  i n  th e  human g la n d ,  (2) to  n o te  th e  o c c u r re n c e  
o f  th e  a s s o c i a t e d  f e a t u r e s  o f  c o n g e s t io n ,  ly m p h a t ic  
d i s t e n s i o n  and i n a c t i v i t y  o f  th e  p e r i p h e r a l  zone,
( 3 ) to  d e te rm in e  w hether  th e  h i s t o l o g i c a l  p i c t u r e  i s  
th e  same i n  a n im a ls  dy ing  s p o n ta n e o u s ly  a s  i n  t h e i r  
s a c r i f i c e d  l i t t e r m a t e s ,  and (4 ) to  s tu d y  th e  e f f e c t s  
on the  n e o n a t a l  t h y r o id  o f  a n t i t h y r o i d  d ru gs  a d m in is ­
t e r e d  to  th e  m other d u r in g  p regnancy  and l a c t a t i o n .
As h y p e r a c t i v i t y  and p o s t-m o rtem  d e g e n e ra t io n  a r e  th e  
two f a c t o r s  most o f t e n  h e ld  r e s p o n s i b l e  f o r  th e
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p e c u l i a r  h i s t o l o g i c a l  a p p e a ra n c e s  o f  th e  human n eo ­
n a t a l  t h y r o i d ,  p a r t i c u l a r  a t t e n t i o n  was g iv e n  to  th e  
e f f e c t s  o f  t h y r o t r o p i c  s t i m u l a t i o n  and to  t h e  degen­
e r a t i v e  changes o b se rv ed  i n  th e  t h y r o i d  a t  m easured  
i n t e r v a l s  a f t e r  d e a th .  An a t t e m p t  was made to  
d e te rm in e  w he ther  th e s e  f a c t o r s ,  s i n g l y  o r  i n  combina­
t i o n ,  co u ld  be employed to  p rod uce  a  h i s t o l o g i c a l  
p i c t u r e  re s e m b l in g  t h a t  found  i n  th e  human n e o n a t a l  
t h y r o id .
In  some i n s t a n c e s ,  th e  p o s s i b l e  f a c t o r s  were a s  
i n e x t r i c a b l y  i n te r m in g le d  a s  i n  th e  human c a s e s .  F o r  
exam ple, i f  an a n im a l  d ie d  d u r in g  the  h o u rs  when th e  
an im al house was u n a t te n d e d ,  th e  r e s u l t  was an  i n e x a c t  
d e a t h - f i x a t i o n  i n t e r v a l  combined w i th  ( u s u a l l y )  an  
unknown cause  o f  d e a th ;  i n  th e  case  o f  s t i l l b i r t h s  
th e r e  was th e  a d d i t i o n a l  unknown f a c t o r  o f  th e  i n t e r v a l  
between i n t r a - u t e r i n e  d e a th  and d e l i v e r y .  Under such  
c i r c u m s ta n c e s ,  t h e r e  was d i f f i c u l t y  i n  gaug ing  th e  
e f f e c t  o f  any e x p e r im e n ta l  p ro c e d u re .
U n c e r t a in ty  a s  to  th e  p r e c i s e  hour o f  l i v e b i r t h  
p roved  to  be l e s s  im p o r ta n t ,  a s  t h e r e  was no d e t e c t a b l e  
v a r i a t i o n  i n  th e  h i s t o l o g i c a l  s t r u c t u r e  d u r in g  th e  
f i r s t  few days o f  l i f e .
Except when o th e rw is e  s t a t e d ,  th e  h i s t o l o g i c a l
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d e s c r i p t i o n s  r e f e r  to  c a s e s  i n  which o n ly  one f a c t o r  
was known to  he i m p l i c a t e d .
The g u in e a  p i g  was chosen  a s  th e  most s u i t a b l e  
e x p e r im e n ta l  an im al f o r  s e v e r a l  r e a s o n s  o t h e r  th a n  
i t s  re a d y  a v a i l a b i l i t y .  The newborn g u in e a  p i g  i s  
o f  a  s u f f i c i e n t  s i z e  to  a l lo w  e a sy  i d e n t i f i c a t i o n  o f  
i t s  t h y r o id ;  th e  newborn r a t  p rov ed  to  be f a r  too  
s m a l l .  The e f f e c t  o f  p i t u i t a r y  e x t r a c t  on th e  
t h y r o id  i s  more i n t e n s e  i n  th e  g u in e a  p ig  th a n  i n  
o th e r  e x p e r im e n ta l  a n im a ls  (T h u rs to n ,  1933). The 
g u in ea  p ig  i s  one o f  t h e  a n im a ls  which does n o t  n o r ­
m ally  show c o l l o i d  d e p l e t i o n  and c o l l a p s e  o f  th e  
a c i n i  i n  th e  n e o n a t a l  t h y r o id  (B e n az z i ,  1929); i t  
was t h e r e f o r e  c o n s id e re d  to  be a  s u i t a b l e  a n im a l  i n  
which to  a t t e m p t  to  p roduce  th e s e  changes  e x p e r im e n t­
a l l y ,  unhampered by th e  p o s s i b i l i t y  t h a t  th e y  m igh t 
occu r  a s  p a r t  o f  a  norm al p h y s i o l o g i c a l  p r o c e s s .  The 
o n s e t  o f  p h y s i o l o g i c a l  f u n c t i o n  i n  the  f o e t a l  g u in e a  
p ig  t h y r o id  a t  th e  2 8 th  day o f  f o e t a l  l i f e  
( lo g o th e to p o u lo s  and S c o t t ,  1 956), w i th  a  t o t a l  g e s t a ­
t i o n  p e r io d  o f  66 to  72 days (Hughes, 1947)> a l lo w s  a  
p e r io d  o f  5 to 6 weeks i n  w hich  a n t i t h y r o i d  d ru g s  
a d m in i s t e r e d  to  th e  m other m ight a f f e c t  th e  f o e t a l  
t h y r o id .  The c o r re s p o n d in g  p e r io d s  o f  4 days i n  th e
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mouse ( S p e e r t  e t  a l . , 1951) and 3 days i n  th e  r a t  
(G-orbman and E vans , 1943) betw een  th e  o n s e t  o f  
t h y r o id  f u n c t i o n  and d e l i v e r y ,  a r e  too  s h o r t .  The 
r a b b i t  i s  a  p oor a n im a l  f o r  a n t i t h y r o i d  d rug  s t u d i e s  
(Krementz e t  a l . , 1957)> a s  o n ly  a  l i m i t e d  re s p o n s e  i s  
o b ta in e d  even w i th  h ig h  do sage .
The o b v io u s  d i s a d v a n ta g e  o f  th e  g u in e a  p ig  i s  th e  
r e l a t i v e l y  sm a ll  number o f  a n im a ls  i n  e a c h  l i t t e r .
METHODS
A nim als were k i l l e d  by c h lo ro fo rm . The neck  
s t r u c t u r e s  were removed i n  t o t o  and  f i x e d  im m e d ia te ly  
i n  f o r m a l in .  On th e  f o l lo w in g  day , th e  p o r t i o n  o f  
t r a c h e a  b e a r in g  th e  t h y r o i d  was s e p a r a t e d ,  and a f t e r  
f u r t h e r  f i x a t i o n  th e  t i s s u e  was d e h y d ra te d  and embedded 
in  th e  u s u a l  way. In  some i n s t a n c e s ,  th e  t h y r o id  was 
d i s s e c t e d  f r e e  and w eighed; to  m inim ise  any f a l l a c y  
due to  f i x a t i o n ,  w e ig h in g  was a lw ays c a r r i e d  o u t  a f t e r  
e x a c t ly  24 h o u rs  o f  f i x a t i o n .  Diagrams were drawn 
r e p r e s e n t i n g  th e  s i z e  o f  th e  t h y r o id  a f t e r  f i x a t i o n ;  
some o f  th e s e  d iag ram s a r e  re p ro d u c e d  i n  E ig .  30*
S e c t io n s  were c u t  a t  s i x  l e v e l s  from eac h  b lo c k ,  
and a t  e ac h  l e v e l  H and E, Masson*s t r ic h ro m e  and
-  83 -
P.A. S. s t a i n s  were u sed .
B locks  were ta k e n  s im u l t a n e o u s ly  from  h e a r t ,  
lu n g ,  l i v e r ,  k id n e y ,  a d r e n a l  and s te rnum .
The e x p e r im e n ta l  p ro c e d u re s  a r e  summarised below 
( d e t a i l s  o f  i n d i v i d u a l  l i t t e r s  a r e  g iv e n  i n  Appendix 2 ) .
1. U n t r e a te d  newborn g u in e a  p ig s  were k i l l e d  a t  
v a ry in g  i n t e r v a l s  a f t e r  b i r t h ;  when th e  p r e c i s e  t im e 
o f  b i r t h  was n o t  known, th e  p ro b a b le  l i m i t s  o f  th e  age 
in  h o u rs  a r e  g iv e n .
2 . A l l  a n im a ls  s t i l l b o r n  d u r in g  th e  p e r io d  o f  
the  i n v e s t i g a t i o n  were exam ined a s  soon a s  p o s s i b l e  
a f t e r  d e l i v e r y .  S ix  g u in e a  p ig s  d ie d  l a t e  i n  p r e g ­
nancy , and th e  f o e t u s e s  were e x t r a c t e d  from  th e  u t e r u s .
3. Newborn g u in e a  p ig s  were i n j e c t e d  i n t r a ­
m u sc u la r ly  w i th  a  p r e p a r a t i o n  o f  t h y r o t r o p i n  s u p p l i e d  
by Armour & C o .,  C h icago , and were k i l l e d  a t  v a r y in g  
i n t e r v a l s  up to  96 h o u rs  a f t e r  i n j e c t i o n .  Each 
i n j e c t i o n  o f  t h y r o t r o p i n  was e q u iv a l e n t  to  15 mg.
Armour s t a n d a r d .
4. A n t i t h y r o i d  d ru gs  were a d m in i s t e r e d  to  
p re g n a n t  g u in e a  p i g s  by s u b s t i t u t i n g  s o l u t i o n s  o r  s u s ­
p e n s io n s  o f  th e  d rugs  f o r  d r in k in g  w a te r ,  and a d m in is ­
t r a t i o n  was c o n t in u e d  d u r in g  l a c t a t i o n .  The t h r e e  
su b s ta n c e s  u sed  were t h i o u r a c i l ,  i n  c o n c e n t r a t i o n s  o f
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0 . 1$ ,  0 . 05$ and 0 . 005$ ,  p o ta s s iu m  p e r c h l o r a t e ,  i n  
c o n c e n t r a t i o n s  o f  0 . 1$ and 0 .0 0  5$ ,  and c a rb im a z o le  
( "N eom ercazo leM) ,  i n  c o n c e n t r a t i o n s  o f  0 .0 0  5$ and
0 .0005 $ . D e s p i te  th e  v e ry  low s o l u b i l i t y  o f  
t h i o u r a c i l ,  t h i s  method p ro v ed  to  be s a t i s f a c t o r y .
The low er c o n c e n t r a t i o n  o f  e a c h  drug r e p r e s e n t e d  
a  dosage p e r  k i l o  e q u iv a l e n t  t o ,  o r  j u s t  a  l i t t l e  
h ig h e r  t h a n ,  th e  u s u a l  human t h e r a p e u t i c  d o sa g e .
Most o f  t h e  o f f s p r i n g  were k i l l e d  w i t h in  24 h o u rs  
o f  b i r t h .  O th e rs  were s a c r i f i c e d  a t  i n t e r v a l s  up to  
the  t im e  o f  w ean ing , and  some n e o n a te s  were su c k le d  by 
u n t r e a t e d  sows.
5. A utopsy  was c a r r i e d  o u t  on some a n im a ls  a t  
m easured i n t e r v a l s  up to  5 days a f t e r  d e a th .  One o f  
a l i t t e r  was examined and th e  t i s s u e s  f i x e d  im m e d ia te ly ,  
w h ile  th e  o t h e r s  were a l lo w e d  to  rem a in  a t  norm al 
a n im a l-h o u se  t e m p e r a tu r e  (a b o u t  20°C) be tw een  d e a th  and 
a u to p s y .  T h is  method was used to  a s s e s s  th e  e f f e c t  
o f  a u t o l y s i s  i n  n o rm al n e o n a t e s ,  i n  th e  s t i l l b o r n ,  
a f t e r  TSH i n j e c t i o n ,  and a f t e r  a d m i n i s t r a t i o n  o f  a n t i ­
t h y r o id  d ru g s  d u r in g  g e s t a t i o n .
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RESULTS
1. The norm al g u in e a  p i g  t h y r o i d
The w e ig h ts  and r e l a t i v e  w e ig h ts  ( t h y r o i d  w e ig h t  
i n  mg. d iv id e d  by body w e ig h t  i n  g . ) a r e  l i s t e d  i n  
Table 13A. I n  the  m atu re  neonate ,-  th e  r e l a t i v e  
w eigh t ra n g e d  from  0 .3 8  to  0 . 4 3 , w h i le  h ig h e r  v a lu e s  
were found i n  th e  im m ature . The a v e ra g e  f o r  s i x  n e o ­
n a te s ,  m atu re  and im m ature , was 0 .4 4  -  t h a t  i s ,
0 .00044 o r  1 /2300 o f  th e  body w e ig h t .  The r e l a t i v e  
w eigh t i n  3 u n t r e a t e d  a d u l t  g u in e a  p ig s  was 0 .1 5 ,  0 .1 6  
and 0 .0 8 ,  and was t h e r e f o r e  o n e - t h i r d  o r  l e s s  o f  th e  
r e l a t i v e  w e ig h t  i n  th e  newborn.
The t h y r o id  is th m u s  was u s u a l ly  a b s e n t  i n  th e  
newborn, and was a lw ays a b s e n t  i n  th e  a d u l t .
H i s t o l o g i c a l  s t r u c t u r e  a t  b i r t h : The g la n d  was
composed o f  ro unded  o r  p o ly g o n a l  a c i n i ,  w i th  few 
i n t e r a c i n a r  c e l l s  (Dig. 3 1 ) .  The a c i n i  were f i l l e d  
w ith  d e e p - s t a i n i n g  c o l l o i d  w hich, w i th  th e  f i x a t i o n  
method used  h e re ,w a s  r e t r a c t e d  from  the  m arg in s  b u t  
was seldom v a c u o la t e d .  The e p i th e l iu m  l i n i n g  th e  
a c i n i  was c u b o id a l  o r  low c u b o id a l .  The n u c l e i  were 
v e s i c u l a r ,  ro unded  i n  th e  c u b o id a l  c e l l s  b u t  t e n d in g  
to  be e lo n g a te d  when th e  e p i th e l iu m  was lo w e r .  The
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cy to p lasm  was n o t  v a c u o l a t e d ,  and c y to p la s m ic  g r a n u le s  
were n o t  se en  w i th  any  o f  th e  s t a i n i n g  m ethods u sed ;  
the  c e l l  b o u n d a r ie s  were w e l l  d e f in e d .  The row o f  
c e l l s  l i n i n g  th e  a c in u s  was a lw ays i n t a c t ,  and  
desquam ation  o f  th e  e p i th e l iu m  was n o t  seen  i n  any 
i n s t a n c e .  R a r e ly ,  c e l l s  w i th  d e e p - s t a i n i n g  n u c l e i  
and abundan t c y to p la sm , a p p a r e n t l y  m acrophages , were 
seen  w i th in  th e  c o l l o i d .
I n  s e v e r a l  g la n d s ,  t h e r e  were i s o l a t e d  d i l a t e d  
a c i n i ,  u s u a l ly  empty, l i n e d  by f l a t t e n e d  o r  r a r e l y  
s t r a t i f i e d  e p i th e l iu m ;  o c c a s i o n a l l y  two o r  t h r e e  su c h  
a c i n i  a p p e a re d  to  be i n  com m unication  w i th  one a n o th e r .  
W ith in  th e  s u b s ta n c e  o f  th e  t h y r o i d ,  a l s o ,  t h e r e  were 
sometimes i s l e t s  o f  p a r a t h y r o id  t i s s u e ,  an d , l e s s  
o f t e n ,  o f  thymus.
There was c o n s t a n t l y  an  e a s i l y - r e c o g n i s e d  d i s ­
t i n c t i o n  betw een th e  c e n t r e  and th e  p e r ip h e r y  o f  th e  
g la n d ,  and u s u a l l y  a  na rro w  in te r m e d ia t e  zone c o u ld  
a l s o  be d i s t i n g u i s h e d .  The c e n t r a l  zone o c cu p ied  by 
f a r  th e  l a r g e s t  a r e a ;  th e  a c i n i  were l a r g e ,  som etim es 
o f  r a t h e r  i r r e g u l a r  o u t l i n e ,  and were w e l l  f i l l e d  w i th  
c o l l o i d .  The l i n i n g  e p i th e l i u m  was p e r c e p t i b l y  
t a l l e r  i n  t h i s  zone th a n  e ls e w h e re ,  though  th e  h e ig h t  
r a r e l y  exceeded  th e  b r e a d th  o f  th e  c e l l s .
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In  th e  i n t e r m e d i a t e  zone , th e  a c i n i  were s m a l le r  
and more o f t e n  ro u n d e d , and th e  c o l l o i d  s t a i n i n g  was 
r e l a t i v e l y  weak.
The p e r i p h e r a l  zone u s u a l l y  c o n s i s t e d  o f  a  s i n g l e  
row o f  a c i n i  w hich  were o v a l  o r  p e a r - s h a p e d ,  w i th  
t h e i r  lo n g  a x e s  d i r e c t e d  to w a rd s  th e  c e n t r e  o f  t h e  l o b e .  
The e p i th e l iu m  was low er th a n  i n  th e  o t h e r  two z o n e s ,  
e s p e c i a l l y  a t  th e  p e r i p h e r a l  m arg in  o f  e a c h  a c i n u s ,  
where i t  co u ld  be j u s t i f i a b l y  d e s c r ib e d  a s  "endo- 
t h e l i o i d ” . I n  H and E s e c t i o n s ,  th e  s t a i n i n g  i n t e n ­
s i t y  o f  th e  c o l l o i d  d i f f e r e d  l i t t l e  from  t h a t  i n  the  
c e n t r a l  zone, b u t  i n  t r ic h ro m e  and P .A .S .  s e c t i o n s  
i t  was se e n  t o  be c o n s id e r a b ly  g r e a t e r .
The l a r g e r  b lo o d  v e s s e l s  were c o n g e s te d ,  b u t  b lo o d  
c o rp u s c le s  were n o t  seen  in  th e  i n t e r a c i n a r  
c a p i l l a r i e s .
C o l l o i d - l i k e  su b s ta n c e  was seen  i n  th e  ly m p h a t ic s  
i n  o n ly  two o f  14 c a s e s ,  once w i th in  th e  g lan d  and 
once j u s t  o u t s i d e  th e  c a p s u le .  I n  e a c h  i n s t a n c e ,  a  
s i n g l e  n a rro w  ly m p h a t ic  c h an n e l  was se en .  N e i th e r  
g lan d  showed any e v id e n ce  o f  in c r e a s e d  a c t i v i t y .
C o l l o i d - l i k e  s u b s ta n c e  was more o f t e n  se en  i n  
th e  v e i n s .
Croups o f  lym phocy tes  were p r e s e n t  i n  th e
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c o n n e c t i v e - t i s s u e  s e p t a  i n  most g la n d s .
I n  one c a s e ,  t h e r e  were s c a n ty  s m a l l  haem orrhages  
i n to  th e  c o l l o i d ,  unaccom panied by e p i t h e l i a l  
desquam ation  o r  o t h e r  a b n o rm a l i ty .
N e i th e r  th e  b i r t h - w e i g h t  n o r  th e  age i n  h o u rs  
had any d e m o n s tra b le  e f f e c t  on t h e  h i s t o l o g i c a l  
p i c t u r e ,  w h e ther  judged  by a  com parison  o f  u n r e l a t e d  
n e o n a te s  o r  by a  com parison  o f  l i t t e r m a t e s  o f  d i f f e r i n g  
b i r th - w e i g h t  o r  a g e .  At th e  age o f  16 d a y s ,  th e  
h i s t o l o g i c a l  p i c t u r e  rem ained  th e  same.
In  the  a d u l t  g u in e a  p ig  t h y r o i d ,  th e  b a s i c  s t r u c ­
t u r e  was th e  sam e, th oug h  p a r t  o f  th e  g la n d  was 
r e p l a c e d  by f a t .  The d i s t i n c t i o n  betw een th e  c e n t r a l  
and p e r i p h e r a l  zones was a s  c l e a r  a s  i n  th e  newborn; 
th e  e p i th e l i u m ,  however, te n d e d  to  be lo w e r ,  and th e  
p e r i p h e r a l  zone o f  a c i n i  l i n e d  by f l a t t e n e d  e p i th e l iu m  
was much b r o a d e r .  Clumps o f  i n t e r a c i n a r  c e l l s  were 
numerous i n  th e  c e n t r a l  zone.
lym phocy tes  were few er th a n  i n  th e  newborn; 
n e i t h e r  m acrophages n o r  e p i t h e l i a l  c e l l s  were s e e n  i n  
th e  a c i n a r  lum ina .
R a r e ly ,  s i n g l e  a c i n i  were l i n e d  by s t r a t i f i e d  
e p i th e l iu m ;  t h e s e  were o f t e n  empty, b u t  som etim es 
c o n ta in e d  d i s c r e t e  s t r a n d s  o r  p a r t i c l e s  w hich were
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i n t e n s e l y  P . A . S . - p o s i t i v e ,  o r  a  homogeneous s u b s ta n c e  
o f  th e  same s t a i n i n g  i n t e n s i t y  a s  c o l l o i d .
2. S t i l l b i r t h s  and i n t r a - u t e r i n e  d e a th s
Some o f  th e  s t i l l b o r n  a n im a ls  were m a c e ra te d ,  and 
were o f  l i t t l e  v a lu e  f o r  s tu d y in g  th e  h i s t o l o g y  o f  
th e  t h y r o i d .  The f o l lo w in g  d e s c r i p t i o n  r e f e r s  o n ly  
to  th o s e  c a s e s  i n  w hich  p o s t-m o rte m  changes were 
n e g l i g i b l e  i n  th e  o th e r  o rg a n s  exam ined.
The h i s t o l o g i c a l  p i c t u r e  i n  th e  s t i l l b o r n  d id  n o t  
show th e  same u n i f o r m i ty  a s  i n  th e  norm al n e o n a te s ,  
b o th  c o l l o i d  c o n te n t  and e p i th e l i u m  v a ry in g  from  case  
to  c a se .
C o l lo id  d e p l e t i o n  was u s u a l ly  c o n s i d e r a b le ,  and  
o f t e n  th e  s u r v i v i n g  c o l l o i d  showed marked p e r i p h e r a l  
v a c u o la t io n  (P ig .  3 2 ) .  C o l lo id  d e p l e t i o n  was g r e a t e s t  
i n  th e  i n t e r m e d i a t e  zone, and l e a s t  i n  th e  p e r i p h e r a l  
zone.
The l i n i n g  e p i th e l iu m  was norm al i n  many c a s e s ,  
bu t  i n  o t h e r s  i t  was s l i g h t l y  t a l l e r ,  o f t e n  v a r y in g  
from one a c in u s  to  a n o th e r ;  l a r g e  h y p e rc h ro m a tic  
n u c l e i  were s e e n  i n  a  few i n s t a n c e s ,  and i n  one t h e r e  
were s c a n ty  m i t o t i c  f i g u r e s  (P ig .  3 4 ) .  The c y to ­
p lasm ic  m arg in s  te n d e d  to  be i n d i s t i n c t .  O c c a s io n a l
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segm ents o f  t a l l e r  e p i t h e l i u m  showed d is p la c e m e n t  o f  
th e  n u c le u s  to  th e  c e n t r e  o f  th e  c e l l s ,  and P .A .S . -  
p o s i t i v e  g r a n u le s  were p r e s e n t  i n  th e  cy to p lasm ; 
sometimes s i m i l a r  g r a n u le s  were se e n  i n  th e  i n t e r -  
a c i n a r  c e l l s .  V a c u o la t io n  o f  th e  c y to p la s m  was
uncommon, and was more o f t e n  d i f f u s e  th a n  l o c a l i s e d  
to  th e  b a se  o f  th e  c e l l .  (P ig s .  34, 35)*
D esquam ation  o f  th e  e p i t h e l i u m  was se e n  i n  o n ly  
one c a se ,  i n  w hich  i t  was accom panied  by e a r l y  d i s ­
i n t e g r a t i o n  o f  t h e  row o f  l i n i n g  c e l l s  (P ig .  33)- I n  
a n o th e r ,  a  few n u c l e i  were p r o t r u d e d  tow ard s  th e  lumen, 
bu t  th e  c e l l s  had n o t  c o m p le te ly  s e p a r a t e d  from  th e  
l i n i n g  (P ig .  3 4 ) .
C o n g es t io n  was u s u a l l y  much g r e a t e r  i n  th e  s t i l l ­
born  th a n  i n  th e  s a c r i f i c e d  l i v e b o r n ,  i r r e s p e c t i v e  o f  
th e  s t r u c t u r e  o f  th e  a c i n i .  I t  a f f e c t e d  th e  i n t e r -  
a c i n a r  c a p i l l a r i e s  a s  w e l l  a s  th e  l a r g e r  v e s s e l s ,  and  
i n  e v e ry  i n s t a n c e  i t  was p a r a l l e l e d  by i n c r e a s e d  con­
g e s t io n  i n  th e  n e ig h b o u r in g  t i s s u e s  and  i n  th e  
abdom inal v i s c e r a .
D i s t e n s io n  o f  the  ly m p h a t ic s  by c o l l o i d - l i k e  
su b s ta n c e  was se en  i n  most i n s t a n c e s ,  in v o lv in g  th e  
ly m p h a t ic s  b o th  w i t h i n  and o u t s i d e  th e  g la n d ,  and 
sometimes th e  degree  and e x t e n t  o f  th e  d i s t e n s i o n
e q u a l le d  t h a t  a l r e a d y  d e s c r ib e d  i n  th e  human n e o n a t a l  
th y r o id .  I t  o c c u r r e d  e s p e c i a l l y  i n  th o se  g la n d s  
showing p e r i p h e r a l  v a c u o l a t i o n  o f  th e  c o l l o i d ,  and i n  
those  showing v a c u o l a t i o n  o f  th e  c y to p la sm  (P ig s .
32, 3 5 ) .
The o f f s p r i n g  o f  two u n t r e a t e d  sows dy ing  l a t e  
in  p regnancy  a re  o f  im p o rtan c e  h e r e ,  a l th o u g h  a g a in  
th e  d e a t h - f i x a t i o n  i n t e r v a l  i s  n o t  known. ( I n  a  
t h i r d  l i t t e r ,  a u t o l y s i s  had p ro c e e d e d  too  f a r  f o r  
u s e f u l  s t u d y ) .  In  each  c a s e ,  a u to p s y  was c a r r i e d  o u t  
w i th in  a  few h o u rs  o f  th e  m o th e r 's  d e a th ,  and 3 
f o e tu s e s  were found  i n  u t e r o .  The f o e t a l  v i s c e r a  a l l  
showed some d e g re e  o f  a u t o l y s i s ,  w h ile  th e  m a te rn a l  
t i s s u e s  d id  n o t .  The f o e t a l  t h y r o id s  were devo id  o f  
c o l l o i d  and o f  c o l l o i d - l i k e  s u b s ta n c e  i n  th e  ly m p h a t ic s .  
The a c i n a r  e p i th e l iu m  was d e ta c h e d ,  h e re  and t h e r e  th e  
row o f  c e l l s  was d i s i n t e g r a t i n g  and e p i t h e l i a l  c e l l s  
were se e n  i n  many lum ina ;  d e g e n e ra t iv e  changes i n  
th e  n u c l e i  were n o t  advanced . The r e s u l t i n g  p i c t u r e ,  
a l th o u g h  s u g g e s t iv e  o f  a u t o l y s i s ,  was u n l ik e  t h a t  
p roduced by d e l i b e r a t e l y  d e la y in g  f i x a t i o n  i n  th e  
norm al n e o n a t a l  t h y r o i d .
There were o n ly  t h r e e  sp o n ta n eo u s  n e o n a t a l  d e a th s  
among th e  u n t r e a t e d  a n im a ls  -  a t  a  few h o u rs ,  a t  3
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days, and  a t  5 d ay s . The t h y r o i d s  showed no a b n o r ­
m a l i t i e s  w hich  c o u ld  n o t  have been  due to  a u t o l y s i s  
a lo n e .
3. The e f f e c t s  o f  t h y r o t r o p i c  hormone
E ig h t  newborn a n im a ls  were g iv e n  s i n g l e  i n j e c ­
t i o n s  o f  TSH, and k i l l e d  a f t e r  i n t e r v a l s  o f  20 to  96 
h o u rs .  The t i s s u e s  were f i x e d  im m e d ia te ly  a f t e r  
d e a th .  U n t r e a te d  l i t t e r m a t e s  were exam ined s im u l­
t a n e o u s ly .
At 20 h o u rs  a f t e r  i n j e c t i o n ,  th e  a c i n i  were 
s l i g h t l y  re d u c e d  i n  s i z e ,  and had become d e f i n i t e l y  
i r r e g u l a r  i n  o u t l i n e .  The c o l l o i d  s t a i n e d  p o o r ly ,  
and showed l a r g e  p e r i p h e r a l  v a c u o le s .  The l i n i n g  
e p i th e l iu m  was c u b o id a l  o r  h ig h  c u b o id a l ,  w i th  v e s i c u ­
l a r  n u c l e i ;  t h e r e  was no desq u am a tio n  o r  c y to p la s m ic  
v a c u o l a t i o n .  The p e r i p h e r a l  zone was u n a f f e c t e d ,  a s  
r e g a r d s  b o th  e p i th e l iu m  and c o l l o i d  c o n te n t .
At 23 to  28 h o u r s ,  t h e r e  was f u r t h e r  c o l l o i d  
d e p le t i o n ;  th e  a c i n i  o f  th e  i n te r m e d ia t e  zone were now 
empty, and th o s e  i n  th e  c e n t r a l  zone c o n ta in e d  o n ly  
f a i n t - s t a i n i n g  s t r a n d s  (P ig .  3 6 ). The e p i th e l iu m  was 
now c u b o id a l  even  i n  many p e r i p h e r a l  a c i n i ;  many o f  
th e  n u c l e i  were h y p e rc h ro m a t ic ,  and  te n d e d  to  be
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d is p la c e d  tow ards  th e  apex  o f  th e  c e l l ,  th o u g h  t h e r e  
was no v a c u o l a t i o n  o f  th e  b a s a l  cy to p la sm . M i t o t i c  
f i g u r e s  were s e e n  f o r  t h e  f i r s t  tim e i n  t h e  2 8 -h o u r  
specim en. P . A . S . - p o s i t i v e  c y to p la s m ic  g r a n u le s  were 
seen  i n  one c a s e .
At 44 to  46 h o u r s ,  e p i t h e l i a l  h y p e r p l a s i a  and 
c o l l o i d  d e p l e t i o n  were f u r t h e r  ad vanced . The a c i n i  
were now e n la r g e d  and i r r e g u l a r ,  w i th  i n f o l d i n g s  o f  
t h e i r  w a l l s .  C o l lo id  p e r s i s t e d  a s  f a i n t  s t r a n d s  i n  
th e  c e n t r a l  zone , bu t  was a b s e n t  e ls e w h e re .  The e p i ­
th e l iu m  i n  th e  c e n t r a l  and i n t e r m e d i a t e  zones was 
colum nar. I n  th e  p e r i p h e r a l  zone, i t  was h ig h  
c u b o id a l  i n  th e  g r e a t e r  p a r t  o f  each  a c i n u s ,  w h i le  a t  
the  p e r i p h e r a l  m arg in  o f  th e  a c in u s  i t  rem a in ed  low 
c u b o id a l  o r  f l a t .  The n u c l e i  were e n la r g e d ,  and  
v a r i e d  c o n s id e r a b ly  i n  shape ;  some showed p ro m in en t  
clumps o f  c h ro m a tin ,  w h i le  o t h e r s  were u n i fo rm ly  d a r k -  
s t a i n i n g .  The m a j o r i t y  o f  th e  n u c l e i  were s i t u a t e d  
a t  th e  b ase  o f  th e  c e l l ,  b u t  some were d i s p l a c e d  
tow ards  th e  apex  and o t h e r s  -  e s p e c i a l l y  i f  h y p e r -  
ch rom atic  o r  u n d e rg o in g  m i t o s i s  -  p r o t r u d e d  beyond 
th e  a p i c a l  m arg in  o f  th e  c e l l  i n to  th e  lumen ( P i g . 37) > 
in  much th e  same manner a s  the  d i v id i n g  n u c l e i  o f  a  
p r o l i f e r a t i v e  endom etrium  p r o j e c t  i n t o  th e  lumen.
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R a re ly ,  th e  c e l l s  l a y  f r e e  i n  th e  lumen ( P ig .  3 8 ).
O the r  c e l l s  i n  th e  lumen re se m b le d  m acrophages 
r a t h e r  th a n  e p i t h e l i a l  c e l l s .  Sometimes th e y  were 
fu se d  to  form  a  g i a n t  c e l l  i n  w hich  th e  n u c l e i  e i t h e r  
formed an i r r e g u l a r  clump, o r  were a r r a n g e d  i n  a  
p e r i p h e r a l  r i n g  a ro u n d  a  c e n t r a l  mass o f  P . A . S . -  
n e g a t iv e  c y to p la sm .
At 96 h o u r s ,  h y p e r p l a s i a  was i n c r e a s e d  (P ig .  39) 
bu t  th e r e .w a s  no f u r t h e r  l o s s  o f  c o l l o i d .  Most o f  
th e  a c i n i  now showed p a p i l l a r y  p r o j e c t i o n s  i n t o  th e  
lumen, and t h e  e p i th e l i u m  was colum nar even i n  th e  
p e r i p h e r a l  a c i n i .  M i t o t i c  f i g u r e s  w ere m ost numerous 
a t  t h i s  s t a g e ,  b u t  th e  n u c l e i  had r e v e r t e d  to  th e  
c e n t r a l  o r  b a s a l  p o s i t i o n  and t h e r e  was no s u g g e s t io n  
of d e squam atio n . S can ty  r e d  c e l l s  were se en  i n  th e  
lum ina.
At a l l  s t a g e s ,  t h e r e  was a p p r e c i a b le  c o n g e s t io n  
o f  th e  i n t e r - a c i n a r  c a p i l l a r i e s .  C o l l o i d - l i k e  sub ­
s ta n c e  i n  th e  ly m p h a t ic s  p ro v id e d  a  v e ry  d i f f e r e n t  
p i c t u r e  from  t h a t  se en  i n  th e  s t i l l b o r n :  i t  to o k  th e
form o f  v e ry  n a rro w  i n t e r a c i n a r  s t r a n d s ,  j u s t  p e r ­
c e p t ib l e  i n  P .A .S .  s e c t i o n s ,  and d id  n o t  in v o lv e  th e  
l a r g e r  ly m p h a t ic  c h a n n e ls .
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Large a c i n i  l i n e d  by f l a t  e p i th e l iu m  d id  n o t  s h a re  
in  th e  h y p e r p l a s i a ,  o r  showed o n ly  m ild  changes 
(F ig .  3 6 ) .
4. E f f e c t  o f  a n t i t h y r o i d  d ru g s  a d m in i s t e r e d  d u r in g  
g e s t a t i o n . t
T h i o u r a c i l  was a d m in i s t e r e d  to  8 p r e g n a n t  g u in e a  
p i g s ,  p o ta s s iu m  p e r c h l o r a t e  to  9 > and c a rb im a z o le  to  
7. The o f f s p r i n g  were h o rn  w i th  c o n g e n i t a l  g o i t r e s .  
They showed no e x o p h th a lm o s , no a b n o r m a l i t i e s  o f  
b e h a v io u r ,  and no e v id e n ce  o f  r e s p i r a t o r y  d i s t r e s s .
At a u to p s y  no a b n o rm a l i ty  was d e t e c t e d  i n  any o rg an  
o th e r  th a n  th e  t h y r o i d ;  th e  bone marrow was o f  
norm al c e l l u l a r i t y .
The i s th m u s  was w e l l  deve lop ed  i n  most o f  th e  en ­
l a r g e d  t h y r o i d s ,  b u t  was som etim es a b s e n t  even w i t h  
m assive  e n la rg e m e n t  o f  th e  l a t e r a l  lo b e s  (F ig .  3 0 ) .
The r e l a t i v e  w e ig h ts  o f  th e  t h y r o id s  were i n c r e a s e d  
up to  5 t im e s  th e  no rm al v a lu e  f o r  a  m ature  newborn 
g u in ea  p ig  (T ab le  13 0 ) . They d id  n o t  show th e  con­
s ta n c y  o b se rv ed  i n  th e  u n t r e a t e d  a n im a ls ,  and t h e r e  
were c o n s id e r a b le  d i f f e r e n c e s  even i n  l i t t e r m a t e s .
Given i n  t h e  same c o n c e n t r a t i o n ,  t h i o u r a c i l  p ro d u ced  
g e n e r a l l y  g r e a t e r  i n c r e a s e s  i n  w eigh t th a n  d i d  
p o ta s s iu m  p e r c h l o r a t e .  C a rb im azo le ,  even when g iv e n
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i n  th e  same c o n c e n t r a t i o n  ( th o u g h  su p p o se d ly  10 o r  
more t im e s  a s  p o t e n t )  c a u se d  no g r e a t e r  e n la rg e m e n t  
of th e  t h y r o i d  th a n  d id  p o ta s s iu m  p e r c h l o r a t e .
The r e l a t i v e  w e ig h ts  o f  two a d u l t  t h y r o i d s  f o l l o w ­
in g  t h i o u r a c i l  and p o ta s s iu m  p e r c h l o r a t e  a d m i n i s t r a ­
t i o n  (T ab le  13P) d id  n o t  r e a c h  th e  v a lu e s  f o r  th e  
u n t r e a te d  n e o n a te .
H i s t o l o g i c a l  p i c t u r e  i n  t h e  t h i o u r a c i l -  and  
p o ta s s iu m  p e r c h l o r a t e - t r e a t e d  n e o n a te s :  A f t e r  admin­
i s t r a t i o n  o f  th e  d ru g s  i n  th e  lo w e s t  c o n c e n t r a t i o n  
(0 . 005%), th e  c e n t r a l  a c i n i  were l a r g e r  and p e rh a p s  
more i r r e g u l a r  th a n  n o r m a l ly ,  b u t  w i th o u t  p a p i l l a r y  
i n f o l d i n g s  (F ig .  4 0 ) .  C o l lo id  d e p le t i o n  was con­
s i d e r a b l e  o n ly  i n  t h e  i n t e r m e d i a t e  zone. The e p i ­
th e l iu m  was c u b o id a l  o r  h ig h  c u b o id a l  f o r  th e  m ost 
p a r t ,  and was o n ly  a  l i t t l e  low er i n  th e  p e r i p h e r a l  
zone th a n  e ls e w h e re .  Of th e  t h r e e  l i t t e r s  t r e a t e d  
w i th  t h i s  c o n c e n t r a t i o n  o f  e a c h  d ru g ,  one i n  eac h  
group showed colum nar e p i th e l iu m .  The n u c l e i  were 
b a s a l l y  s i t u a t e d ;  some were h y p e rc h ro m a t ic ,  b u t  
th e re  were no m i t o t i c  f i g u r e s .  The cy to p lasm  was 
n o t  v a c u o la te d ;  i n  one c a s e ,  a  few segm ents o f  
e p i th e l iu m  showed s t r o n g l y  P . A . S . - p o s i t i v e  g r a n u l e s .
With a  c o n c e n t r a t i o n  o f  0.05% ( t h i o u r a c i l  o n l y ) ,
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and s i m i l a r  d u r a t i o n  o f  t r e a t m e n t ,  h y p e r p l a s i a  and 
c o l l o i d  d e p l e t i o n  were more ad v an ced . I n  one c ase  
where t h i o u r a c i l  a d m i n i s t r a t i o n  was begun o n ly  two 
days b e fo re  d e l i v e r y ,  t h e r e  was no d e t e c t a b l e  e f f e c t  
on th e  n e o n a t a l  t h y r o id .
W ith  a  c o n c e n t r a t i o n  o f  0.1%, h y p e r p l a s i a  was 
i n t e n s e  and c o l l o i d  was a b s e n t  ( F ig s .  4 1 , 4 5 ) .  The 
e p i th e l iu m  was u n ifo rm ly  co lum nar, and some h y p e r -  
ch ro m a tic  n u c l e i  were d i s p l a c e d  to w ard s  th e  apex  o f  
th e  c e l l ;  t h e r e  was no d esqu am ation  o f  th e  e p i th e l iu m .  
C l u s t e r s  o f  f u c h s i n o p h i l  P .A .S . - n e g a t i v e  g r a n u l e s  were 
seen  i n  some c e l l s  i n  th e  c e n t r a l  zone.
In  s p i t e  o f  th e  u n i fo rm ly  colum nar e p i th e l iu m ,  
th e  p e r i p h e r a l  zone was s t i l l  e a s i l y  r e c o g n i s a b le  i n  
t h a t  th e  a c i n i  r e t a i n e d  t h e i r  norm al s i z e  and  sh ape .
W ith a l l  c o n c e n t r a t i o n s ,  t h e r e  was no i n c r e a s e  
i n  i n t r a - a c i n a r  m acrophages, and no i n c r e a s e  i n  
lym phocy tes . C o l l o i d - l i k e  s u b s ta n c e  i n  th e  lymph­
a t i c s  was a s  in c o n s p ic u o u s  a s  i n  th e  u n t r e a te d  
n e o n a te s .
V a r i a t i o n s  i n  th e  d e g re e  o f  h y p e r p l a s i a  o c c u r r e d  
even w i th  i d e n t i c a l  c o n c e n t r a t i o n s  o f  e ac h  d rug .
These were n o t  due to  d i f f e r e n c e s  i n  th e  a g e s  o f  th e  
a n im a ls ,  a s  o n ly  th o se  examined w i th in  24 h o u rs  o f
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b i r t h  a r e  c o n s id e r e d  h e r e ,  n o r  were th ey  due to  
d i f f e r e n c e s  i n  t h e  d u r a t i o n  o f  t r e a t m e n t ,  a s  h y p e r ­
p l a s i a  was no l e s s  i n t e n s e  a f t e r  17 days th a n  a f t e r  
35 days o r  more. V ary ing  d a i l y  i n t a k e  o f  th e  d rug  
may have been  a  f a c t o r .
H y p e rp la s ia  was i n  g e n e r a l  more marked i n  th e  
t h i o u r a c i l - t r e a t e d  th a n  in  th e  p e r c h l o r a t e - t r e a t e d  
a n im a ls .  A nother d i f f e r e n c e  betw een th e  two d r u g s  
was i n  th e  d eg ree  o f  c o n g e s t io n  p ro d u ced  in  th e  
t h y r o id .  With th e  low er c o n c e n t r a t i o n s ,  c o n g e s t io n  
was e v id e n t  o n ly  a f t e r  p e r c h l o r a t e  t r e a tm e n t .  W ith 
th e  h ig h e r  c o n c e n t r a t i o n s ,  c o n g e s t io n  was n o t a b l e  i n  
a l l  c a s e s ,  and was d e f i n i t e l y  g r e a t e r  i n  th o s e  t r e a t e d  
w i th  p e r c h l o r a t e .  I n  one re m a rk a b le  c a s e ,  i n  w hich  
th e r e  had b een  o n ly  17 days o f  0 . 1% p o ta s s iu m  p e r ­
c h lo r a t e  a d m i n i s t r a t i o n  a n t e - n a t a l l y ,  th e  r i g h t  lo b e  
o f th e  t h y r o i d  was enorm ously  e n la r g e d  m a c r o s c o p ic a l ly ,  
(F ig . 30 ) and was g r e e n i s h - b l a c k .  M ic r o s c o p ic a l ly ,  
a lm o s t  th e  e n t i r e  lo b e  was d e s t ro y e d  by o ld  and 
r e c e n t  haem orrhage (F ig .  4 2 ) .
N e i th e r  d rug  p roduced  any h y p e r p l a s i a  i n  th e  
f l a t t e n e d  o r  s t r a t i f i e d  l i n i n g  o f  a b n o rm a lly  l a r g e  
a c i n i  (F ig .  4 0 ) .
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The e f f e c t  o f  c a rb im a z o le  was r e l a t i v e l y  m ild .
The c o n c e n t r a t i o n s  used  were 0 .0 0 0 5 $  and 0 .0 0  5$, i n  
the  e x p e c t a t i o n  t h a t  c a rb im a z o le  would p ro d u ce  s i m i l a r  
e f f e c t s  i n  o n e - t e n t h  o f  th e  c o n c e n t r a t i o n s  u sed  f o r  
t h i o u r a c i l .  H y p e rp la s ia  and c o l l o i d  d e p l e t i o n  were 
n o t  s t r i k i n g  (F ig .  4 3 ) ,  i n  s p i t e  o f  w e ig h t i n c r e a s e s  
com parable to  th o se  p ro duced  by p o ta s s iu m  p e r c h l o r a t e .  
The c a se  w i th  th e  l o n g e s t  d u r a t i o n  o f  t r e a tm e n t  -  34 
days -  showed th e  most p ronounced  h y p e r p l a s i a  (F ig .  
4 4 ) ,  b u t  was y e t  l e s s  h y p e r p l a s t i c  th a n  the  g o i t r e s  
p roduced  by th e  same c o n c e n t r a t i o n s  o f  t h i o u r a c i l  o r  
p o ta s s iu m  p e r c h l o r a t e .
H y p e rp la s ia  e q u a l  to  t h a t  p roduced  by the  o t h e r  
d rugs was se e n  o n ly  i n  one l i t t e r .  The c o n c e n t r a t i o n  
o f  c a rb im a z o le  a d m in i s t e r e d  to  th e  m other bad been  
in c r e a s e d  a f t e r  22 days from  0 . 0005$ to  0 . 05$ ,  and 
c o n tin u e d  a t  t h i s  h ig h  l e v e l  u n t i l  d e a t h  o f  the  
an im a l -  p resum ab ly  from  th e  e f f e c t s  o f  th e  d rug  -  
12 days l a t e r .  I n  th e  f o e t a l  t h y r o i d s ,  i r r e g u ­
l a r i t y  o f  th e  a c i n i  and h e ig h te n in g  o f  th e  e p i th e l i u m  
were no l e s s  th a n  were o b ta in e d  w i th  th e  0 . 05$  
t h i o u r a c i l .
To judge  th e  e f f e c t  o f  a n t i t h y r o i d  d rug  s e c r e t io n
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i n  th e  m o th e r 's  m i lk ,  a d m i n i s t r a t i o n  was c o n t in u e d  
a f t e r  p a r t u r i t i o n ,  and some o f  th e  o f f s p r i n g  were 
s a c r i f i c e d  a t  i n t e r v a l s  up to  16 d ay s . For c o m p ar iso n , 
th r e e  o t h e r  n e o n a te s  were su c k le d  by u n t r e a t e d  m o th e rs ,  
and two no rm al o f f s p r i n g  o f  u n t r e a t e d  m o thers  were 
su c k le d  by a n im a ls  r e c e i v i n g  a n t i t h y r o i d  d ru g s .
When a d m i n i s t r a t i o n  was c o n t in u e d  d u r in g  l a c t a t i o n ,  
some r e g r e s s i o n  o f  th e  h y p e r p l a s i a  o c c u r re d  i n  th e  
th y r o id s  o f  th e  o f f s p r i n g .  R e - f i l l i n g  o f  th e  a c i n i  
w i th  c o l l o i d ,  b e g in n in g  a t  th e  p e r ip h e r y  o f  th e  g la n d ,  
o c c u r re d  b e fo re  t h e r e  was any d e t e c t a b l e  f a l l  i n  th e  
h e ig h t  o f  th e  e p i th e l iu m .  With 0 .0 5 $  t h i o u r a c i l ,  
r e - f i l l i n g  was a l r e a d y  e v id e n t  a t  2 d ay s ,  and some f a l l  
i n  t h e  h e ig h t  o f  th e  e p i th e l i u m  was seen  a t  7 d ay s .
At 16 d ay s ,  b o th  c o l l o i d  c o n te n t  and e p i th e l iu m  had 
r e v e r t e d  to  n o rm a l ,  and th e  h y p e r p l a s i a  l e f t  i t s  mark 
on ly  i n  th e  p e r s i s t e n t  e n la rg e m e n t  o f  th e  a c i n i  i n  th e  
c e n t r a l  zone.
With 0 .1 $  p o ta s s iu m  p e r c h l o r a t e ,  a s  would be 
e x p e c te d ,  i n v o l u t i o n  was s lo w e r .  C o l lo id  was s t i l l  
a b s e n t  a t  5 and 9 d a y s ;  t h e r e  was c o n s id e r a b le  r e ­
f i l l i n g  a t  12 and 14 day s , b u t  th e  e p i th e l iu m  
rem ained  h ig h  c u b o id a l .  Only one case  w i th  s i m i l a r
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dosage o f  t h i o u r a c i l  i s  a v a i l a b l e  f o r  co m parison : a t
3 d a y s ,  t h e r e  was c o n s i d e r a b le  r e - f i l l i n g  w i th  c o l l o i d  
and a  s l i g h t  f a l l  i n  th e  h e ig h t  o f  th e  e p i th e l iu m .
R e g re s s io n  was more r a p i d  i n  th e  two 0 .1 $ -  
p e r c h l o r a t e - t r e a t e d  n e o n a te s  s u c k le d  by u n t r e a t e d  sows. 
At 12 and 14 d a y s ,  c o l l o i d  r e - f i l l i n g  was a lm o s t  
com plete  and th e  e p i th e l iu m  had r e v e r t e d  to  c u b o id a l  
o r  low c u b o id a l ;  e n la rg e m e n t  o f  th e  a c i n i  p e r s i s t e d  
(F ig .  4 6 ) .
I n t r a - a c i n a r  m acrophages , w hich  were r a r e  i n  th e  
norm al g la n d  and i n  th e  d ru g - in d u c e d  g o i t r e s  a t  b i r t h ,  
became more numerous d u r in g  r e g r e s s i o n  (F ig .  4 7 ) .
The i n c r e a s e  was a l r e a d y  e v id e n t  2 days a f t e r  b i r t h ,  
and was s t i l l  p r e s e n t  a t  16 d ay s ;  i t  o c c u r r e d  b o th  i n  
th o se  r e c e i v i n g  transmammary a n t i t h y r o i d  d rugs  and i n  
th o se  su c k le d  by u n t r e a t e d  sows.
The l e s s e r  e f f e c t i v e n e s s  o f  transmammary a s  com­
p a re d  w i th  t r a n s p l a c e n t a l  p a ssa g e  o f  a n t i t h y r o i d  d ru g s  
was d e m o n s tra te d  a g a in  i n  th e  t h r e e  norm al n e o n a te s  
su c k le d  by t r e a t e d  sows. F o u r te e n  days o f  t r a n s ­
mammary 0 . 1$ p o ta s s iu m  p e r c h l o r a t e  r e s u l t e d  i n  o n ly  a  
m ild  h y p e r p l a s i a ,  c o n f in e d  to  th e  c e n t r a l  zone; 14 
days o f  0 .0 5 $  t h i o u r a c i l ,  and 12 days o f  0 .00 5$  
c a rb im a z o le ,  had no d e t e c t a b l e  e f f e c t .  The d u r a t i o n
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of  t r e a tm e n t  i n  t h i s  way was o f  c o u rs e  l i m i t e d  by th e  
o c c u r re n c e  o f  w eaning a t  a b o u t  2 weeks, b u t  th e  
t r a n s p l a c e n t a l  e x p e r im e n ts  had a l r e a d y  shown t h a t  
h y p e r p l a s i a  had r e a c h e d  i t s  maximum a t  17 d ay s .
The e f f e c t  o f  a n t i t h y r o i d  d ru gs  on th e  m a te r n a l  
t h y r o id  was c o m p a ra t iv e ly  s l i g h t .  The f a t  d e p o s i t s  
d i s a p p e a re d ,  and were r e p l a c e d  by g l a n d u la r  t i s s u e .
The c e n t r a l  zone o f  c u b o id a l  e p i th e l iu m  was more 
e x te n s iv e  th a n  i n  u n t r e a t e d  a n im a ls ,  l e a v in g  o n ly  a  
s in g l e  row o f  a c i n i  a t  th e  p e r ip h e r y  u n a f f e c t e d .
C o l lo id  d e p l e t i o n  was n e g l i g i b l e .
W ith  th e  h ig h e s t  c o n c e n t r a t i o n  o f  t h i o u r a c i l ,  th e  
e p i th e l iu m  was co lum nar. C o l lo id  p e r s i s t e d  i n  many 
o f  th e  a c i n i .  Macrophages and m u l t i n u c l e a t e  c e l l s  
ap p ea red  w i t h in  th e  lum ina  (F ig .  48) and lym phocy tes  
were more numerous i n  th e  s trom a.
A d m in is t r a t io n  o f  th e  d ru g s  was d i s c o n t in u e d  a f t e r  
l a c t a t i o n ,  and th e  a n im a ls  were r e -m a te d .  They showed 
no l o s s  o f  f e r t i l i t y ,  and  i n  one l i t t e r  bo rn  12 weeks 
a f t e r  c e s s a t i o n  o f  t r e a tm e n t  the  n e o n a t a l  t h y r o i d s  were 
norm al i n  w e ig h t  and i n  h i s t o l o g i c a l  a p p e a ra n c e .
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5. The e f f e c t  o f  a u t o l y s i s  under d i f f e r e n t  c o n d i t i o n s
A u t o l y s i s  d id  n o t  p ro c e e d  a t  th e  same r a t e  i n  a l l  
g la n d s ,  even  when th e y  were s u b je c t e d  to  i d e n t i c a l  
c o n d i t io n s  and ( ju d g in g  by th e  a p p e a ra n c e s  i n  l i t t e r -  
m ates )  were h i s t o l o g i c a l l y  s i m i l a r .  U n ex p la in ed  
v a r i a t i o n s  i n  th e  r a t e  o f  p o s t-m o rte m  change were w e l l  
shown i n  th e  l i v e r  and k id n ey  a s  w e l l  a s  i n  th e  t h y r o i d .  
However, i t  i s  p o s s i b l e  to  form  a com posite  p i c t u r e  o f  
th e  s t a g e s  o f  a u t o l y s i s  by s tu d y in g  a l l  th e  g la n d s  i n  
which f i x a t i o n  was d e la y e d  f o r  a  m easured  i n t e r v a l  
a f t e r  d e a th .
In  th e  u n t r e a t e d  n e o n a t e , th e  e a r l i e s t  change was 
c o l l o i d  d e p l e t i o n .  T h is  was shown by a  g r a d u a l  
r e d u c t io n  i n  th e  i n t e n s i t y  o f  s t a i n i n g  (F ig .  4 9 ) ,  th e  
r e a c t i o n  becoming f a i n t e r  u n t i l  i t  was no lo n g e r  
d e t e c t a b l e ;  o n ly  r a r e l y  d id  l o s s  o f  c o l l o i d  d ev e lo p  
a t  th e  p e r ip h e r y  o f  the  lumen, l e a v in g  a c e n t r a l  mass 
of c o l l o i d  u n a f f e c t e d  ' ( F ig .  50).
The n e x t  s t a g e ,  w hich  u s u a l ly  began b e fo re  
a b s o r p t io n  o f  c o l l o i d  was co m p le te ,  was d e tachm en t o f  
th e  e p i th e l iu m  from  th e  a c i n a r  w a l l .  An e a r l y  and 
i n c o n s ta n t  form was th e  a p p ea ra n c e  o f  v a c u o le s  i n  th e  
b a s a l  c y to p la sm , w i th  p r e s e r v a t i o n  o f  th e  i n t e r c e l l u l a r  
b o u n d a r ie s  and  d isp la c e m e n t  o f  th e  n u c l e i  to w ard s  th e
lumen. The e p i t h e l i u m  th e n  became t o t a l l y  s e p a r a t e d  
from th e  a c i n a r  w a l l  and  p e r s i s t e d  a s  an i n t a c t  r i n g  
o f  a p p a r e n t l y  no rm al c e l l s  ( F ig s .  49 , 50 ) .  l a t e r ,  
th e  n u c l e i  underw ent p y k n o s i s ,  and some d i s a p p e a r e d .  
When th e  n u c l e a r  s u b s ta n c e  no lo n g e r  gave any s t a i n i n g  
r e a c t i o n  w i th  h a e m a to x y l in ,  th e  r i n g  o f  c y to p la sm  
s t i l l  rem a in ed  i n t a c t  (F ig .  51 ) .  D esquam ation  o f  
c e l l s  i n to  th e  lumen d id  n o t  o c c u r  a t  any s t a g e .
When c o l l o i d - l i k e  s u b s ta n c e  was p r e s e n t  i n  th e  
ly m p h a t ic s ,  i t  d i s a p p e a re d  d u r in g  p o s t-m o rtem  d e g e n e r ­
a t i o n  i n  th e  same way a s  d id  th e  i n t r a - a c i n a r  c o l l o i d .
In  th e  p e r i p h e r a l  zon e , th e  p r o c e s s  o f  a u t o l y s i s  
was c o n s id e r a b ly  s low er th a n  e ls e w h e re .  l o s s  o f 1 
c o l l o i d ,  de tachm en t o f  th e  e p i t h e l i u m ,  a n d ,p y k n o s i s  
and d is a p p e a ra n c e  o f  the  n u c l e i  a l l  la g g e d  b eh in d  th e  
c o r re sp o n d in g  changes  i n  th e  c e n t r a l  zone, so t h a t  a t  
an i n te r m e d i a t e  s ta g e  th e  p e r i p h e r a l  a c i n i  r e t a i n e d  
t h e i r  no rm al a p p ea ra n c e  w h ile  th e  c e n t r a l  a c i n i  showed 
l o s s  o f  c o l l o i d  and de tachm ent o f  e p i th e l i u m  (F ig .  4 9 ) ,  
o r  n u c l e i  s u rv iv e d  a t  th e  p e r ip h e r y  when th ey  were 
a b s e n t  e lsew h e re  (F ig .  51). D isa p p ea ran c e  o f  th e  
n u c l e i  g e n e r a l l y  o c c u r r e d  i n  th e  c e n t r a l  zone a t  3 to  
4 d ay s , and i n  th e  p e r i p h e r a l  zone a  day o r  two l a t e r .  
When th e  p ro c e s s  was c o m p le te ,  th e  two zones c o u ld  no
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lo n g e r  be d i s t i n g u i s h e d  from  one a n o th e r .
Of th e  o th e r  o rg a n s  exam ined , o n ly  th e  a d r e n a l  
showed a  s i m i l a r  p r e s e r v a t i o n  o f  th e  p e r i p h e r a l  zone 
d u r in g  a u t o l y s i s .
A u to ly s i s  i n  th e  s t i l l b o r n  c o u ld  n o t  be s t u d i e d  
so s a t i s f a c t o r i l y ;  even when th e r e  was more th a n  one 
s t i l l b i r t h  i n  a  l i t t e r ,  one co u ld  n o t  know w h e th e r  
th e  i n t e r v a l  be tw een  i n t r a - u t e r i n e  d e a th  and  d e l i v e r y  
had been  th e  same i n  each . One l i t t e r  o f  f o u r  s t i l l ­
b i r t h s  i n  w hich  a l l  were f r e e  from  o b v io u s  m a c e ra t io n  
was s t u d i e d  by f i x i n g  th e  t i s s u e s  a s  soon a s  p o s s i b l e  
i n  tw o, and a f t e r  d e la y s  o f  49  and 73 h o u rs  i n  th e  
o th e r  two; th e  p r o c e s s  o f  a u t o l y s i s  d id  n o t  d i f f e r  
from t h a t  a l r e a d y  d e s c r ib e d .
A u to ly s i s  i n  TSH -in .jec ted  a n im a l s : F i x a t i o n  was
d e la y ed  f o r  v a ry in g  p e r io d s  up to  5 days a f t e r  s a c r i ­
f i c e  i n  T S H -in je c te d  n e o n a te s ,  u s in g  a s  c o n t r o l s  
s i m i l a r l y  i n j e c t e d  l i t t e r m a t e s  w i th  im m ediate  f i x a t i o n  
and n o n - i n j e c t e d  l i t t e r m a t e s  w i th  s i m i l a r  d e la y s  i n  
f i x a t i o n .
The s t a g e s  o f  a u t o l y s i s  were b ro a d ly  th e  same a s  
i n  th e  n o n - i n j e c t e d  a n im a ls  (F ig .  52 ). P r o t r u s i o n  o f  
th e  n u c l e i  i n t o  th e  lumen, o c c u r r in g  a t  th e  23 to  46 
hour s t a g e s  o f  a c t i v a t i o n ,  was n o t  a c c e n tu a te d  by
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a u t o l y s i s .  I n  3 o f  th e  7 a n im a ls  i n  w hich  f i x a t i o n  
was d e la y e d  f o r  a  m easured  p e r i o d ,  how ever, t h e r e  was 
some d i s i n t e g r a t i o n  o f  th e  a c i n a r  l i n i n g ,  e s p e c i a l l y  
i n  th e  c e n t r a l  zone (F ig .  53 ) . The r e s u l t  was a  
p i c t u r e  n o t  u n l ik e  t h a t  d e s c r ib e d  i n  th e  n e o n a t a l  
t h y r o id ,  d i f f e r i n g  i n  t h a t  d i s i n t e g r a t i o n  d id  n o t  o c c u r  
u n t i l  th e  n u c l e a r  s u b s ta n c e  had a lm o s t  c e a se d  to  s t a i n .  
The g r e a t e s t  deg ree  o f  d i s i n t e g r a t i o n  o c c u r r e d  i n  th e  
an im al s a c r i f i c e d  46 h o u rs  a f t e r  i n j e c t i o n .
An a t t e m p t  to  d e te rm in e  w he ther  a u t o l y s i s  p r o ­
ceeded a t  a  d i f f e r e n t  r a t e  i n  th e  t h y r o i d s  o f  i n ­
j e c te d  and n o n - i n j e c t e d  a n im a ls  gave c u r i o u s ly  
i n c o n s t a n t  r e s u l t s  (T able  1 4 ) .  I n  5 i n s t a n c e s ,  
i n j e c t e d  a n im a ls  and l i t t e r m a t e  c o n t r o l s  were sub ­
j e c t e d  to  i d e n t i c a l  d e la y s  i n  f i x a t i o n .  As judged  
by th e  d eg ree  o f  e p i t h e l i a l  d e tach m en t,  and o f  p y k n o s is  
and d i s a p p e a ra n c e  o f  n u c l e i ,  1 c a se  showed c o n s id e r a b ly  
more r a p i d  a u t o l y s i s  i n  t h e  i n j e c t e d  a n im a l ,  3 showed 
s l i g h t l y  more r a p i d  a u t o l y s i s  i n  th e  c o n t r o l s ,  and  i n  
one c ase  th e  r a t e s  were a b o u t  e q u a l .
In  two i n s t a n c e s ,  segm ents o f  P .A . S . - p o s i t i v e  
cy top lasm  were seen  i n  th e  a u t o l y t i c  g la n d s  w h ile  
th ey  were a b s e n t  from  th e  im m e d ia te ly - f ix e d  TSH- 
i n j e c t e d  c o n t r o l s .
-  107 -
A u t o l y s i s  i n  t h i o u r a c i l  and  p o ta s s iu m  p e r c h l o r a t e  
g o i t r e s : In  a d d i t i o n  to  th e  a n im a ls  w hich  d ie d
n a t u r a l l y  and were n o t  a u to p s ie d  im m e d ia te ly ,  t h e r e  
were 4 l i t t e r s  i n  w hich  th e  a n im a ls  were s u b j e c t e d  to  
m easured d e la y s  i n  f i x a t i o n ,  r a n g in g  from  2 9 i  to  97 
h o u rs .  Two had been t r e a t e d  w i th  t h i o u r a c i l  and two 
w i th  p o ta s s iu m  p e r c h l o r a t e .
In  a l l  c a s e s ,  p o s t-m o rte m  d e g r e n e r a t io n  began 
w i th  l o s s  o f  any re m a in in g  c o l l o i d ,  fo l lo w e d  by b a s a l  
v a c u o la t io n  and th e n  d e tachm en t o f  th e  e p i th e l iu m ,  
p y k n o s is ,  and f i n a l l y  d is a p p e a ra n c e  o f  th e  n u c l e i  w i th  
p e r s i s t e n c e  o f  a  sh ru n k e n  b u t  i n t a c t  r i n g  o f  c y to ­
plasm  ( F ig s .  54, 55, 5 6 ). D esquam ation  o r  d i s i n t e ­
g r a t i o n  o f  th e  e p i th e l iu m  d id  n o t  o ccu r  a t  any s t a g e .  
The a u t o l y t i c  p r o c e s s  was n o ta b ly  r e t a r d e d  i n  th e  
p e r i p h e r a l  zone.
A u to ly s i s  th u s  to ok  th e  same form  a s  i n  th e  un­
t r e a t e d  t h y r o i d .  Whether o r  n o t  i t  p ro ceed ed  a t  th e  
same r a t e  i s  u n c e r t a i n ,  a s  w i th  t h i s  method, t h e r e  can 
of c o u rse  be no u n t r e a t e d  l i t t e r m a t e  c o n t r o l s .  
Comparison w i th  th e  u n t r e a t e d  n e o n a te s  w hich  were 
s u b je c te d  to  m easured  d e la y s  i n  f i x a t i o n  d id  n o t  
p ro v id e  c o n c lu s iv e  e v id e n c e  o f  any d i f f e r e n c e  i n  th e  
r a t e  o f  a u t o l y s i s .
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DISCUSSION
B efo re  c o n s id e r in g  th e  s i g n i f i c a n c e  o f  th e  r e s u l t s  
in  r e l a t i o n  to  th e  human n e o n a t a l  t h y r o i d ,  i t  would he 
w e l l  to  n o te  th e  d i f f e r e n c e s  be tw een  th e  n o rm al  t h y r o i d  
i n  th e  two s p e c i e s .  The g u in e a  p ig  t h y r o i d ,  u n l ik e  
th e  human t h y r o i d ,  i s  r e l a t i v e l y  much h e a v ie r  i n  th e  
newborn th a n  i n  the  a d u l t .  The t h y r o i d  i n  th e  new­
born  g u in ea  p i g  i s  composed o f  w e l l - f i l l e d  a c i n i ,  w i th  
few i n t e r a c i n a r  c e l l s ;  th e  e p i th e l i u m  i s  c u b o id a l  o r  
low c u b o id a l ,  b u t  n e v e r  co lum nar, and  a t  th e  p e r ip h e r y  
o f  th e  g lan d  i t  i s  f l a t t e n e d .  D esquam ation  o f  the  
e p i th e l iu m  does n o t  o c c u r ,  and c o l l o i d - l i k e  s u b s ta n c e  
i n  th e  ly m p h a t ic s  i s  in c o n s p ic u o u s .  Lymphocytes and 
i n t r a - a c i n a r  m acrophages a r e  n o rm a l ly  p r e s e n t ,  a s  was 
n o te d  by Gray and Loeb i n  1928.
The i n v a r i a b l e  a c i n a r  s t r u c t u r e ,  and the  l a c k  o f  
columnar e p i th e l i u m ,  a r e  i n  c o n t r a s t  w i th  th e  p i c t u r e  
seen i n  th e  human n e o n a te  and i n  many o t h e r  s p e c i e s .
The newborn g u in e a  p i g  i s  an  a c t i v e  a n im a l ,  and a  
com para tive  s tu d y  by B enazz i (1929, 1932) d e m o n s tra te d  
t h a t  the  t y p i c a l l y  a c i n a r  s t r u c t u r e ,  w i th  ab u n d an t  
c o l l o i d ,  o c c u rs  i n  th e  th y r o id s  o f  a c t i v e  n e o n a te s ,  
w h ile  i n  i n a c t i v e  n e o n a te s ,  such  a s  th e  mouse, th e
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g land  i s  composed o f  s o l i d  c o rd s  and o f  a c i n i  con­
t a i n i n g  l i t t l e  c o l l o i d  and  l i n e d  by t a l l  e p i th e l iu m .
The i m p l i c a t i o n s  o f  th e  f i n d i n g s  w i l l  be con­
s id e r e d  f i r s t  i n  r e l a t i o n  to  th e  h i s t o l o g i c a l  s t r u c t u r e  
o f  th e  norm al human t h y r o id  a t  b i r t h ,  and th e n  i n  
r e g a r d  to  th e  p rob lem  o f  c o n g e n i t a l  g o i t r e .  I n  th e  
norm al human t h y r o i d ,  th e  main p o i n t  a t  i s s u e  was th e  
s i g n i f i c a n c e  o f  th e  a c i n i  d e s ig n a te d  ty p e s  B and C.
The ty p e  B a c in u s
B a sa l  v a c u o l a t i o n  o f  th e  e p i t h e l i a l  c y to p la sm , 
a s s o c i a t e d  w i th  c o l l o i d  d e p l e t i o n ,  was seen  a s  an  
e a r l y  s t a g e  o f  p o s t-m o rtem  d e g e n e r a t io n  b o th  i n  no rm al 
and i n  a c t i v a t e d  g u in e a  p ig  t h y r o i d s .  A c t i v a t i o n  
a lo n e  d id  n o t  r e s u l t  i n  b a s a l  v a c u o l a t i o n ,  a s  was 
n o te d  a l s o  by Ponse and A l t s c h u l e r  (1940) and Ponse 
(195 1 ) ,  tho ugh  i t  has  been r e p o r t e d  a s  d o in g  so i n  
o th e r  s p e c i e s  ( p .  2 8 ) .
Normal a c i n i  u n d e rg o in g  a u t o l y s i s  som etim es 
c lo s e l y  i m i t a t e d  t h e  type  B a c i n i  d e s c r ib e d  i n  th e  
human t h y r o i d ;  th e  re s e m b la n c e s  betw een F ig .  50 
( a u t o l y s i s  i n  th e  g u in e a  p ig  t h y r o id )  and F ig .  3 
(human n e o n a ta l  t h y r o i d )  a r e  c o n s id e r a b le .  One 
canno t b u t  a c c e p t  t h a t ,  a t  l e a s t  i n  some i n s t a n c e s ,  th e
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type  B a c in u s  i n  th e  human t h y r o i d  i s  a  p o s t-m o rte m  
a r t e f a c t .
The p e r s i s t e n c e  o f  w e l l - s t a i n e d  c o l l o i d ,  d e e p ly  
in d e n te d  by p e r i p h e r a l  v a c u o l a t i o n ,  however, was 
common i n  th e  ty p e  B a c i n i  i n  th e  human t h y r o i d ;  
t h i s  was r a r e l y  se e n  i n  th e  g u in e a  p ig  t h y r o id  u n d e r­
go ing  a u t o l y s i s .  The p e r i p h e r a l  v a c u o le s  a r e  
p ro b a b ly  a  f i x a t i o n  a r t e f a c t  (De R o b e r t i s ,  19 4 1 ) ,  b u t  
i n d i c a t e  t h a t  a c t i v e  c o l l o i d  r e s o r p t i o n  was o c c u r r in g  
d u r in g  l i f e .  Such a c i n i ,  and th o s e  a s s o c i a t e d  w i th  
c o l l o i d - l i k e  s u b s ta n c e  i n  t h e  ly m p h a t ic s  (w hich  i s  n o t  
a  p o s t-m o rtem  phenomenon) can be a c c e p te d  a s  exam ples 
o f  h y p e r - a c t i v i t y .  M oreover, b a s a l  v a c u o l a t i o n  i n  
e x p e r im e n ta l  a u t o l y s i s  has  n o t  been se en  to  o c cu r  w i th  
such  a  s h o r t  d e a t h - f i x a t i o n  i n t e r v a l  a s  i n  many o f  th e  
human c a s e s ,  and i t  o c c u r re d  o n ly  a s  a  t r a n s i e n t  s t a g e  
b e fo re  com plete  s e p a r a t i o n  o f  th e  e p i th e l iu m  from  th e  
a c i n a r  w a l l .  I n  th e  human c a s e s ,  the  in c id e n c e  o f  
type  B a c i n i  v a r i e d  l i t t l e  w h a tever th e  d e a t h - f i x a t i o n  
i n t e r v a l .
The o b s e r v a t io n s  i n d i c a t e  t h a t  th e  ty pe  B a c in u s  
in  th e  human n e o n a t a l  t h y r o id  may o f t e n  be a  con­
sequence o f  p o s t-m o rtem  d e g e n e r a t io n ,  b u t  do n o t  
a f f e c t  th e  l i k e l i h o o d  t h a t  o t h e r  i n s t a n c e s  a r e  a
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m a n i f e s t a t i o n  o f  h y p e r a c t i v i t y .
The ty p e  G a c in u s
I t  may be s a i d  s t r a i g h t  away t h a t  none o f  th e  
e x p e r im e n ta l  p ro c e d u r e s  used  were s u c c e s s f u l  i n  
b r in g in g  a b o u t  th e  e p i t h e l i a l  desq uam ation  and d i s ­
o r g a n i s a t i o n  o f  a c i n i  d e s ig n a te d  Type C i n  the  
d e s c r i p t i o n  o f  th e  human n e o n a t a l  t h y r o i d .
A u t o l y s i s ,  w h e th er  i n  th e  no rm al g la n d  o r  i n  th e  
g o i t r e  p roduced  by a n t i t h y r o i d  d ru g s ,  r e s u l t e d  i n  
c o l l o i d  d e p l e t i o n ,  s e p a r a t i o n  o f  th e  e p i th e l iu m  from  
the  a c i n a r  w a l l ,  and e v e n t u a l l y  c o l l a p s e  o f  th e  
a c in u s ,  b u t  th e  row o f  e p i t h e l i a l  c e l l s  rem a ined  i n ­
t a c t  and  e p i t h e l i a l  c e l l s  d id  n o t  ap p ea r  i n  th e  lumen. 
Even when a u t o l y s i s  had p ro ce ed e d  so f a r  a s  to  cause  
com plete  d is a p p e a ra n c e  o f  the  n u c l e i ,  th e  r e m a in in g  
cy top lasm  s t i l l  form ed an  i n t a c t  r i n g .
Both t h y r o t r o p i c  hormone i n j e c t i o n  and th e  adm in­
i s t r a t i o n  o f  a n t i t h y r o i d  d ru gs  (w hich  r e s u l t s  i n  
p ro lo n g ed  t h y r o t r o p i c  s t i m u l a t i o n )  p roduced  f o r  th e  
most p a r t  th e  c o n v e n t io n a l  p i c t u r e  o f  e p i t h e l i a l  h y p e r ­
p l a s i a ,  w i th o u t  l o s s  o f  the  norm al a c i n a r  s t r u c t u r e .
The much h ig h e r  d o se s  o f  t h y r o t r o p i c  hormone used  by 
Weber and B e t t i n i  (1956) i n  e x p e r im e n ts  on th e  r a t
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gave d i f f e r e n t  r e s u l t s .  I n j e c t i o n s  on a l t e r n a t e  days 
f o r  s e v e r a l  weeks p ro d u ced  f i r s t  an i n t e n s e  h y p e r ­
p l a s i a ,  f o l lo w e d  by th e  p i c t u r e  o f  " f u n c t i o n a l  
e x h a u s t io n "  (F ig .  23) i n  w hich  th e  n u c l e i  were p y k n o t ic  
and th e  c e l l s  were desquam ated  i n t o  th e  lum ina .
I n  the  p r e s e n t  e x p e r im e n ts ,  l i t t l e  d e sq u am a tio n  
fo l lo w e d  s i n g l e  i n j e c t i o n s  o f  t h y r o t r o p i c  hormone. 
Between 44 and 48 h o u rs  a f t e r  i n j e c t i o n ,  th e  p i c t u r e  
su g g e s te d  i n c i p i e n t  d e sq u am a tio n ,  th o u g h  few c e l l s  
s e p a r a te d  c o m p le te ly  from the  l i n i n g ;  t h e r e a f t e r ,  th e  
more advanced  s t a g e s  o f  d esquam ation  d id  n o t  d e v e lo p ,  
and th e  d i s p l a c e d  n u c l e i  seemed to  r e v e r t  to  t h e i r  
norm al p o s i t i o n .
The p i c t u r e  c l o s e s t  to  t h a t  seen  i n  th e  human 
n e o n a t a l  t h y r o id  was p rodu ced  by com bining  th e  e f f e c t s  
o f a c t i v a t i o n  and a u t o l y s i s  (F ig .  5 3 ) . I t  i s  p e rh a p s  
s i g n i f i c a n t  t h a t  a u t o l y s i s  p rod uced  t h i s  e f f e c t  o n ly  
a t  one s t a g e  o f  a c t i v a t i o n ;  i t  d id  n o t  do so a t  
e a r l i e r  o r  l a t e r  s t a g e s ,  n o r  i n  th e  g lan d  s u b j e c t e d  to  
l o n g - s t a n d in g  t h y r o t r o p i c  s t i m u l a t i o n  by a d m i n i s t r a t i o n  
o f  a n t i t h y r o i d  d ru g s .  The s t a g e  a t  which t h i s  change 
o c c u r re d  was th e  one a t  which th e  cdlLoid d e p l e t i o n ,  
though  n o t  the  h y p e r p l a s i a ,  had r e a c h e d  i t s  maximum, 
and i s  t h e r e f o r e  th e  s t a g e  a t  which t h e r e  would be
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the  g r e a t e s t  c o n te n t  o f  p r o t e o l y t i c  enzyme i n  th e  
t h y r o id .  Only a t  t h i s  s t a g e ,  to o ,  d id  a u t o l y s i s  
occur more r a p i d l y  i n  the  a c t i v a t e d  th a n  i n  th e  un­
t r e a t e d  t h y r o i d .
On th e  o t h e r  hand , i n  a  p r o p o r t i o n  o f  u n t r e a t e d  
an im a ls  dy ing  s p o n ta n e o u s ly  b e fo r e  o r  d u r in g  b i r t h ,  th e  
th y r o id  showed changes s i m i l a r  to  th o se  o c c u r r i n g  i n  
th e  human g la n d ,  th o u g h  o f  l e s s e r  d e g re e .  These 
g la n d s  had i n e v i t a b l y  undergone some d eg ree  o f  a u to ­
l y s i s ,  w hich  was n o t  s u s c e p t i b l e  to  th e  same p r e c i s e  
c o n t r o l  a s  i n  th e  a n im a ls  w hich  were s a c r i f i c e d .  The 
e p i t h e l i a l  desquam atio n  and d i s o r g a n i s a t i o n  o f  a c i n i  
c o n t r a s t  s h a r p ly  w i th  th e  a p p e a ra n c e s  o b se rv e d  d u r in g  
a u t o l y s i s  i n  the  norm al t h y r o i d ,  so t h a t  w h a tev e r  p a r t ,  
a u t o l y s i s  p la y e d  i n  th e  s t i l l b o r n ,  i t  i s  u n l i k e l y  to  
have been s o l e l y  r e s p o n s i b l e .  I t  must be a d m i t te d  
t h a t  th e  d i f f e r e n t  e n v iro n m e n ta l  c o n d i t i o n s  i n  u t e ro  
might r e s u l t  i n  some m o d i f i c a t io n  o f  th e  au to  l y t i c  
p r o c e s s ,  b u t  some o f  th e  s ig n s  o f  in c r e a s e d  a c t i v i t y  
in  th e  s t i l l b o r n  a r e  u n d o u b ted ly  o f  an te -m ortem  
o r i g i n .
Of e s p e c i a l  i n t e r e s t  i s  the  s t i l l b i r t h  i l l u s t r a t e d  
i n  F ig .  3 4 . T h is  t h y r o id  showed what a p p ea re d  to  be 
an e a r l y  fo rm  o f  d esquam ation . While m ost o f  th e
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n u c le i  rem a in ed  i n  t h e  b a s a l  p o s i t i o n ,  a  few had 
moved tow ards  th e  apex o r  even  p r o t r u d e d  beyond th e  
a p i c a l  m arg in  o f  t h e  c e l l  i n t o  t h e  lumen -  a  p i c t u r e  
v e ry  s i m i l a r  to  t h a t  s e e n  i n  th e  T S H -a c t iv a te d  
th y r o id  (F ig .  3 7 ) .  The p r e s e n c e  o f  h y p e rc h ro m a t ic  
n u c l e i  and o f  s c a n ty  m i t o t i c  f i g u r e s  added to  t h e  
re se m b la n c e ,  l e a d in g  to  th e  c o n c lu s io n  t h a t  t h i s  
th y r o id  had  been s u b j e c t e d  to  endogenous t h y r o t r o p i c  
s t i m u l a t i o n  a  s h o r t  t im e b e fo r e  d e a th .
I t  has  a l r e a d y  been shown (F ig .  53) t h a t  a u t o l y s i s  
a lo n e ,  i n  th e  a c t i v a t e d  g la n d ,  may r e s u l t  i n  some d i s ­
i n t e g r a t i o n  o f  th e  e p i t h e l i a l  l i n i n g  b u t  does n o t  
p roduce th e  t y p i c a l  p i c t u r e  o f  d e sq u am a tio n ; clumps 
o f  c e l l s  do n o t  a p p ea r  i n  th e  lum in a , and d i s i n t e g r a ­
t i o n  o c c u r s  o n ly  when th e  n u c l e i  have a l r e a d y  d i s ­
a p p ea re d .  The exam ples o f  e s t a b l i s h e d  d esquam ation  
i n  th e  s t i l l b o r n ,  such  a s  t h a t  i l l u s t r a t e d  i n  F ig .  33 , 
must be  a t t r i b u t e d  to  f u r t h e r  t h y r o t r o p i c  s t i m u l a t i o n ,  
w i th  a u t o l y s i s  p l a y i n g  a t  th e  m ost an a c c e s s o r y  r o l e .
These f i n d i n g s  s t r e n g th e n  th e  s u s p ic io n  t h a t  i n  
th e  human n e o n a t a l  t h y r o i d ,  s i m i l a r  changes a re  to  some 
e x te n t  a r e s u l t  o f  th e  f a c t o r s  w hich  c au se  d e a th ;  th e y  
a re  p e rh a p s  l e s s  l i k e l y  to  o ccu r  i n  s u r v iv in g  i n f a n t s ,  
i n  whom o f  co u rse  t h e r e  can  n e v e r  be an o p p o r t u n i t y  to
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s tu d y  th e  t h y r o i d  h i s t o l o g i c a l l y .
The low er f r e q u e n c y  o f  th e s e  changes i n  th e  
g u in ea  p ig  t h y r o id  i s  o n ly  to  he e x p e c te d ,  t h i s  
an im al h a v in g  been d e l i b e r a t e l y  chosen  a s  th e  one 
l e a s t  l i k e l y  to  show th e  changes sp o n ta n e o u s ly .
The l e s s  a c t i v e  p e r i p h e r a l  zone
T h is  was a s  e v id e n t  i n  th e  g u in e a  p i g  t h y r o i d  a s  
in  th e  human t h y r o i d  a t  b i r t h ,  and a s  e v id e n t  i n  th e  
a d u l t  a s  i n  th e  newborn g u in e a  p i g .  The a n a to m ic a l  
s e p a r a t i o n  o f  two zones o f  d i f f e r i n g  f u n c t i o n a l  
a c t i v i t y  i s  a  f o r t u n a t e  a rran g em en t f o r  the  s tu d y  o f  
t h e i r  r e s p o n s e  to  abnorm al c o n d i t i o n s .  The p e r i ­
p h e r a l  zone was n o t  o n ly  l e s s  a c t i v e  i n  th e  no rm al 
an im a ls  exam ined, a s  judged  by i t s  f l a t  e p i t h e l i u m  
and d e e p e r - s t a i n i n g  c o l l o i d ,  b u t  showed a  s lo w e r  
re s p o n se  to  t h y r o t r o p i c  s t i m u l a t i o n ;  i n  th e  l a t e r  
s t a g e s  o f  th e  r e s p o n s e ,  th e  h y p e r p l a s i a  i n  th e  p e r i ­
p h e r a l  zone began to  a p p ro a ch  t h a t  i n  th e  r e s t  o f  th e  
g la n d .  I n  th e  re s p o n se  to  a n t i t h y r o i d  d ru g s ,  t o o ,  
and i n  th e  r e t u r n  to  norm al a f t e r  w i th d ra w a l  o f  th e  
d ru g s ,  th e  l e s s e r  a c t i v i t y  o f  th e  p e r i p h e r a l  zone was 
e v id e n t .
The p re s e n c e  o f  th e  two d i s t i n c t  zones i s  o f  
g r e a t e s t  v a lu e  i n  th e  s tu d y  o f  th e  a u t o l y t i c  p r o c e s s .
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I t  was s u g g e s te d  i n  th e  d i s c u s s i o n  on the  human n e o ­
n a t a l  t h y r o i d  t h a t  th e  r a t e  o f  a u t o l y s i s  m igh t he 
r e l a t e d  to  th e  degree  o f  p h y s i o l o g i c a l  a c t i v i t y  i n  
th e  a c in u s .  Com parisons o f  a u t o l y t i c  changes i n  th e  
norm al and a c t i v a t e d  g u in e a  p ig  t h y r o id  gave e q u i ­
v o c a l  r e s u l t s ,  p a r t l y  p e rh a p s  becau se  o f  th e  d i f f i ­
c u l t y  i n  c o n t r o l l i n g  a l l  th e  f a c t o r s  a f f e c t i n g  t h e  
r a t e  o f  a u t o l y s i s .  More c o n s t a n t  r e s u l t s  were o b t a in e d  
by com paring  th e  r a t e s  o f  a u t o l y s i s  i n  th e  c e n t r a l  and 
p e r i p h e r a l  zones o f  i n d i v i d u a l  g la n d s ,  th u s  e x c lu d in g  
th e  unknown f a c t o r s  w h ich  m ight i n f l u e n c e  th e  r a t e  
even i n  l i t t e r m a t e s  s u b j e c t e d  to  i d e n t i c a l  d e la y s  i n  
f i x a t i o n .
E x am in a tio n  o f  many no rm al g la n d s  a t  d i f f e r i n g  
i n t e r v a l s  a f t e r  d e a th  l e f t  no doub t t h a t  t h e  r a t e  o f  
a u t o l y s i s  i s  in d e e d  r e l a t e d  to  th e  deg ree  o f  a c t i v i t y  
o f  th e  a c i n i .  Detachm ent o f  th e  e p i th e l iu m  from  th e  
a c i n a r  w a l l ,  and  d e g e n e r a t iv e  changes i n  th e  n u c l e i ,  
o c c u r re d  f i r s t  i n  th e  c e n t r a l  zone; b u t  by th e  tim e 
s i m i l a r  ch anges  were o c c u r r in g  i n  the  p e r i p h e r a l  zone , 
th e  n u c l e i  i n  th e  c e n t r a l  zone had begun to  d i s a p p e a r .  
A f t e r  4 to  5 d a y s ,  a l l  n u c l e i  had d i s a p p e a r e d ,  and 
on ly  a  s l i g h t  d i f f e r e n c e  i n  th e  d ia m e te r s  o f  th e  
s u r v iv in g  c y to p la sm ic  r i n g s  rem ained  to  d i s t i n g u i s h
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one zone from  th e  o t h e r .
W ith su ch  a  na rrow  p e r i p h e r a l  zone, and w i t h  
e q u a l  p r e s e r v a t i o n  o f  t h e  ex po sed  m arg in  and th e  
m arg in  a t t a c h e d  to  the  t r a c h e a ,  t h e r e  can  be no 
q u e s t io n  o f  more r a p i d  f i x a t i o n  o f  th e  p e r i p h e r a l  
zone l e a d in g  to  i t s  b e t t e r  p r e s e r v a t i o n .  P resu m ab ly  
th e  p e r i p h e r a l  p r e s e r v a t i o n  n o te d  i n  th e  a u t o l y t i c  
a d r e n a l  i s  s i m i l a r l y  r e l a t e d  to  d i f f e r e n c e s  i n  
f u n c t i o n a l  a c t i v i t y  o f  th e  " a d u l t "  and " f o e t a l "  
c o r t e x .
C o l l o i d - l i k e  s u b s ta n c e  i n  th e  ly m p h a t ic s
T h is  phenomenon o c c u r re d  i n  v e ry  m inor d e g re e  
b o th  i n  norm al g la n d s  and i n  th o s e  m o d if ie d  by TSH o r  
a n t i t h y r o i d  d ru g s .  A ccum u la tion  o f  s u f f i c i e n t  sub ­
s ta n c e  i n  th e  ly m p h a t ic s  to  cause d i s t e n s i o n  was s e e n ,  
a s  i n  th e  human g la n d ,  i n  a s s o c i a t i o n  w i th  l o s s  o f  
c o l l o i d  from  the  a c i n i  and desquam ation  o f  th e  e p i ­
th e l iu m ,  and  so was c o n f in e d  to  a  few s t i l l b o r n  c a s e s .
E xam ina tio n  o f  th e  g u in e s  p i g  th y r o id  has n o t  
so lv e d  th e  p ro b lem  o f  th e  c o l l o i d - l i k e  s u b s ta n c e .
I t  has  shown, however, t h a t  t h e  phenomenon i s  n o t  
p roduced  by s u b j e c t i n g  e i t h e r  t h e  norm al o r  the  h y p e r­
p l a s t i c  g land  to  p o s t-m o rtem  d e g e n e r a t io n ,  and has
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con firm ed  i t s  a s s o c i a t i o n  w i th  c o l l o i d  d e p l e t i o n  and 
d i s o r g a n i s a t i o n  o f  t h e  a c i n i .  I t s  o c c u r r e n c e  d u r in g  
l i f e ,  under th e s e  c i r c u m s ta n c e s ,  l e n d s  some s u p p o r t  
to  th e  v iew  t h a t  th e  s u b s ta n c e  i s  in d e e d  c o l l o i d ,  o r  
a  c o n s t i t u e n t  o f  c o l l o i d .
W hether o r  n o t  t h i s  i s  th e  t r u e  s i g n i f i c a n c e  o f  
the  c o l l o i d - l i k e  s u b s ta n c e ,  i t  seems t h a t  i t s  p r e s e n c e  
w i l l  be o f  v a lu e  i n  s tu d y in g  th e  human t h y r o i d ,  where 
t h e r e  i s  so o f t e n  d i f f i c u l t y  i n  d i s t i n g u i s h i n g  a n t e -  
mortem " n e o n a ta l  changes"  from  th e  e f f e c t s  o f  p o s t ­
mortem d e g e n e r a t io n .  I n  d o u b t f u l  c a s e s ,  i t s  p re s e n c e  
w i l l  be a  s t r o n g  i n d i c a t i o n  i n  f a v o u r  o f  t r u e  a n t e -  
mortem change .
C on ges tio n
The e x p e r im e n ta l  o b s e r v a t io n s  p ro v id e  an  o p po r­
t u n i t y  o f  t e s t i n g  th e  p r o p o s i t i o n  t h a t  the  c o n g e s t io n  
so commonly seen  i n  th e  n e o n a t a l  t h y r o id  i s  a  m easure  
o f  i t s  h y p e r a c t i v i t y .
In  th e  g u in e a  p i g ,  undoubted  c o n g e s t io n  o f  th e  
t h y r o id  fo l lo w e d  a d m i n i s t r a t i o n  o f  t h y r o t r o p i c  hormone, 
and o f  a n t i t h y r o i d  d ru g s .  The degree  o f  c o n g e s t io n ,  
how ever, d id  n o t  a p p ro a c h  t h a t  o c c u r r in g  i n  th e  
s t i l l b o r n ,  where th e  t h y r o id  sh a re d  i n  the  g e n e r a l i s e d
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c o n g e s t io n  o f  a l l  th e  v i s c e r a ,  w h a tev e r  th e  d e g re e  o f  
a c t i v i t y  o f  t h e  g la n d .
The h y peraem ia  a s s o c i a t e d  w i th  i n c r e a s e d  a c t i v i t y  
must t h e r e f o r e  be o f  l i t t l e  consequence  i n  com parison  
w i th  th e  i n t e n s e  c o n g e s t io n  a s s o c i a t e d  w i th  an  
a s p h y x ia l  d e a th .  Only i n  th e  a n im a l  k i l l e d  i n s t a n ­
t a n e o u s ly  cou ld  th e  s t a t e  o f  th e  b lo o d  v e s s e l s  be 
a c c e p te d  a s  r e f l e c t i n g  th e  degree  o f  a c t i v i t y  o f  th e  
t h y r o id .
E v id e n t ly  th e  deg ree  o f  c o n g e s t io n  i s  o f  no v a lu e  
a s  a  m easure o f  t h e  f u n c t i o n a l  s t a t e  o f  th e  human 
th y r o id  a t  b i r t h .
The a b n o rm a lly  l a r g e  a c i n i
The p re s e n c e  o f  a  few a b n o rm a lly  l a r g e  a c i n i ,  
l i n e d  by f l a t  o r  s t r a t i f i e d  e p i th e l i u m  and o f t e n  
empty, s u g g e s t s  t h a t  such  a c i n i  r e p r e s e n t  n o n -  
t h y r o i d a l  t i s s u e  in c o r p o r a te d  w i t h in  th e  g la n d ;  so 
a l s o  does t h e i r  poor re s p o n se  to  t h y r o t r o p i c  s t im u ­
l a t i o n .  Such " a c i n i " ,  though  c l o s e l y  s i m i l a r  to  
f u n c t i o n in g  t h y r o id  t i s s u e  (K in gsbury , 1935b) a r e  
p ro b a b ly  o f  u l t i m o - b r a n c h ia l  o r i g i n  (de W in iw a r te r ,  
1933). The p re s e n c e  o f  d e v e lo p m en ta l  i n c l u s i o n s  
w i th in  th e  t h y r o id  i s  d i s c u s s e d  i n  S e c t io n  5«
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The e f f e c t  o f  a n t i t h y r o i d  d ru g s  a d m in i s t e r e d  to  th e  
m other d u r in g  p reg n an cy  and l a c t a t i o n
R e fe re n c e  has  a l r e a d y  been made (p . 7 1 )  to  
e x p e r im e n ta l  work d e m o n s tr a t in g  th e  t r a n s m i s s io n  o f  
a n t i t h y r o i d  d ru g s  a c r o s s  th e  p l a c e n t a  i n  th e  g u in e a  
p ig ,  r a t ,  r a b b i t  and mouse.
G oldsm ith  e t  a l .  (194 5) p o s t u l a t e d  t h r e e  mechan­
ism s by w hich  f e e d in g  o f  t h i o u r e a  to  p re g n a n t  r a t s  
might cause  t h y r o i d  e n la rg e m e n t  i n  th e  o f f s p r i n g :
(1) P assag e  o f  th e  d rug  th ro u g h  th e  p l a c e n t a .
(2 ) lo w ered  th y r o x in  p r o d u c t io n  by th e  m o the r ,  so t h a t  
th e  f o e t u s  r e c e i v e s  l e s s  t h y r o x in  than  n o rm a lly  and 
re sp o n d s  by i n c r e a s i n g  i t s  own o u t p u t .  (3 ) P a ssag e  
o f  m a te r n a l  t h y r o t r o p i c  hormone th ro u g h  th e  p l a c e n t a .  
The e x p e r im e n ts  o f  P e te r s o n  and Young (1 9 5 2 ) , who 
a d m in is te r e d  p r o p y l t h i o u r a c i l ,  t h y r o t r o p i n  and 
th y r o x in  to  p re g n a n t  g u in e a  p i g s ,  d e m o n s tra te d  t h a t
i n  t h i s  a n im a l  a t  l e a s t  p a s sa g e  o f  th e  d rug  th ro u g h  
th e  p l a c e n t a  i s  th e  m ost p ro b a b le  mechanism. The 
a n t i t h y r o i d  d rug  b lo c k s  th e  s y n t h e s i s  o f  t h y r o id  
hormone by the  f o e t a l  t h y r o i d ,  l e a d in g  to  h y p e r­
s e c r e t i o n  o f  TSH by th e  f o e t a l  p i t u i t a r y .
T h i o u r a e i l ,  p o ta s s iu m  p e r c h l o r a t e  and c a rb im a z o le  
( 2 - c a r b e t h o x y t h io - l - m e t h y l - g l y o x a l i n e , "Neomercazole H)
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have b een  s e l e c t e d  a s  r e p r e s e n t a t i v e  o f  th e  v a r i o u s  
a n t i t h y r o i d  d ru g s  i n  t h e r a p e u t i c  u se .  P o ta s s iu m  
p e r c h l o r a t e  has an  a n t i t h y r o i d  a c t i o n  q u a l i t a t i v e l y  
s i m i l a r  to  t h a t  o f  t h io c y a n a te  (S ta n b u ry  and 
Wyngaarden, 1952) b u t  a b o u t  t e n  t im e s  more e f f e c t i v e  
(Wyngaarden e t  a l .  1952), w h ile  c a rb im a z o le  p ro b a b ly  
a c t s  i n  s i m i l a r  f a s h i o n  t o  t h i o u r a c i l ,  a t  a  l a t e r  
s ta g e  o f  hormone s y n t h e s i s  ( B u r r e l l  e t  a l . , 1956).
C arb im azole  was s y n t h e s i s e d  by Lawson e t  a l .  
(1951 ) ,  i n  a  s e a r c h  f o r  l e s s  t o x i c  a l t e r n a t i v e s  to  
m eth im azo le . M acgregor and M i l l e r  (1953) found  by 
r a d i o a c t i v e  i o d in e  s t u d i e s  t h a t  m eth im azole  and 
ca rb im a zo le  had a  p o ten c y  p o s s i b l y  50 t im e s  g r e a t e r  
th an  t h a t  o f  m e t h y l t h i o u r a c i l ,  bu t th e y  n o te d  t h a t  
c o n s id e r a b ly  h ig h e r  d oses  o f  the  new d rugs  were 
r e q u i r e d  i n  c l i n i c a l  p r a c t i c e  th a n  were o r i g i n a l l y  
assumed to  be n e c e s s a r y .  C l i n i c a l  e x p e r ie n c e  
i n d i c a t e s  t h a t  c a rb im a zo le  i s  a b o u t  t e n  t im es a s  
a c t i v e  a s  m e t h y l t h i o u r a c i l  o r  p r o p y l t h i o u r a c i l  
(McGavack e t  a l . , 1956).
T h io u r a c i l  and i t s  d e r i v a t i v e s  have r e p e a t e d ly  
been i m p l i c a te d  in  t h e  c a u s a t io n  o f  human c o n g e n i t a l  
g o i t r e  ( r e f e r e n c e s  i n  S e c t io n  2 ) .  So f a r  th e r e  have 
been no r e p o r t s  o f  c o n g e n i t a l  g o i t r e  fo l lo w in g
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p o ta s s iu m  p e r c h l o r a t e  t h e r a p y ,  th o u g h  p o ta s s iu m  
c h l o r a t e ,  a d m in i s t e r e d  to  e u th y r o id  p re g n a n t  women, 
has c au se d  c o n g e n i t a l  g o i t r e  i n  th e  o f f s p r i n g  
(A nderson , 19 58 ) .  C h lo ra te  was one o f  th e  a n io n s  
found by Wyngaarden e t  a l .  (1952) to  have a  weak 
a n t i t h y r o i d  a c t i v i t y .  I  am n o t  aware o f  any c a s e s  
o f  c o n g e n i t a l  g o i t r e  due to  m eth im azo le  o r  c a rb im a z o le  
th e ra p y .
The p r e s e n t  e x p e r im e n ts  w i th  t h r e e  a n t i t h y r o i d  
d rugs  show t h a t  a l l  a f f e c t  t h e  f o e t a l  t h y r o id  i n  
s i m i l a r  f a s h i o n ,  though  i n  d i f f e r i n g  d e g re e .  The 
h y p e r p l a s i a  was r a t h e r  more i n t e n s e  w i th  t h i o u r a c i l  
th a n  w i t h  p o ta s s iu m  p e r c h l o r a t e ,  and was c o n s id e r a b ly  
m ild e r  w i t h  c a rb im a z o le .  P o ta s s iu m  p e r c h l o r a t e  i s  
p a r t i c u l a r l y  l i a b l e  t o  cause  hyperaem ia  o f  t h e  g la n d .
P e e d in g  th e  d ru g s  d i r e c t l y  to  r a t s ,  Wyngaarden 
e t  a l .  (1952) found  t h a t  t h y r o i d  h y p e r p l a s i a  due to  
p o ta s s iu m  p e r c h l o r a t e  was a t  l e a s t  e q u a l  t o ,  o r  r a t h e r  
g r e a t e r  t h a n ,  t h a t  due to  p r o p y l t h i o u r a c i l .  They 
n o te d  a  g r e a t  i n c r e a s e  i n  t h e  v a s c u l a r i t y  o f  th e  
th y r o id  f o l lo w in g  p e r c h l o r a t e  a d m i n i s t r a t i o n ,  and 
G-odley and S tanbu ry  (1954) r e c o rd e d  th e  same o b s e r ­
v a t i o n  i n  th e  human t h y r o id .  Because o f  t h i s ,  
p o ta s s iu m  p e r c h l o r a t e  i s  p ro b a b ly  u n s u i t a b l e  f o r
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p r e - o p e r a t i v e  t h e r a p y  (C roo ks , 1957).
The r e l a t i v e l y  s l i g h t  e f f e c t  o f  th e  a n t i t h y r o i d  
d rugs  on th e  m a te r n a l  t h y r o id  i s  a t t r i b u t a b l e  to  th e  
lower l e v e l  o f  a c t i v i t y  o f  th e  a d u l t  g u in e a  p i g  
t h y r o id .  Both from  th e  r e l a t i v e  w e igh t o f  th e  n o rm al 
g la n d ,  and fro m  i t s  h i s t o l o g i c a l  s t r u c t u r e ,  i t  can be 
seen  t h a t  th e  t h y r o i d  i n  th e  a d u l t  g u in e a  p ig  i s  a  
c o m p a ra t iv e ly  i n a c t i v e  o rg a n ,  w i th  a much g r e a t e r  
r e s e r v e  c a p a c i ty  th an  i n  the  newborn. The p e r s i s t e n c e  
o f  c o l l o i d  and  th e  p re s e n c e  o f  i n t r a - a c i n a r  m acro­
phages (P ig .  48 )  i n d i c a t e  t h a t  even  a  h ig h  dosage o f  
t h i o u r a c i l  does n o t  c o m p le te ly  b lo c k  th e  s y n t h e s i s  
o f  t h y r o id  horm ones.
The ra n g e  o f  ch an ges  i n  th e  m a te r n a l  t h y r o i d  was 
n o t  s u f f i c i e n t l y  g r e a t  to  be o f  much v a lu e  i n  
a s s e s s i n g  th e  e f f e c t i v e n e s s  o f  th e  a n t i t h y r o i d  d ru g .  
Some doubt t h e r e f o r e  rem a in s  a s  to  why c a rb im a z o le  
f a i l e d  to  cause  th e  same degree  o f  f o e t a l  t h y r o i d  
h y p e r p l a s i a  a s  d id  th e  o t h e r  d ru g s .  I t  may have been  
due to  d im in ish e d  p a ssa g e  th ro u g h  th e  p l a c e n t a ,  b u t  
th e  p o s s i b i l i t y  re m a in s  t h a t  f o r  some u n d e te c te d  
r e a s o n  th e  d ru g  was n o t  r e a c h i n g  th e  m other i n  
s u f f i c i e n t  c o n c e n t r a t i o n .
The e f f e c t s  o f  transmammary p a s sa g e  o f  a n t i ­
th y r o id  d ru g s  a r e  o f  im p o r ta n c e  i n  v iew  o f  th e  u s u a l  
p r o h i b i t i o n  a g a i n s t  b r e a s t  f e e d in g  d u r in g  a n t i t h y r o i d  
drug th e r a p y .  R e g re s s io n  o f  h y p e r p l a s i a  was seen  
i n  c o n g e n i t a l  g o i t r e s  i n  s p i t e  o f  c o n t in u e d  a d m in is ­
t r a t i o n  o f  th e  d ru g  to  th e  m o the r  d u r in g  l a c t a t i o n ,  
i n d i c a t i n g  t h a t  th e  d rug  p a s s e s  i n t o  th e  m ilk  i n  
low er c o n c e n t r a t i o n  th a n  i t  p a s s e s  th ro u g h  th e  p l a c e n t a .  
The ten d en cy  o f  th e  newborn g u in ea  p i g  -  a  v e ry  l i v e l y  
an im al w i t h in  a  few h ou rs  o f  b i r t h  -  to  fo ra g e  f o r  
i t s e l f  a t  an  e a r l y  age i s  p ro b a b ly  n o t  s u f f i c i e n x l y  
g r e a t  to  a f f e c t  t h e  v a l i d i t y  o f  th e s e  r e s u l t s ;  r e ­
f i l l i n g  w i th  c o l l o i d  was a l r e a d y  e v id e n t  2 days 
a f t e r  b i r t h .
I t  seems t h e r e f o r e  t h a t  t h e  danger in v o lv e d  i n  
transmammary p a ssa g e  o f  a n t i t h y r o i d  d ru g s  i s  n o t  
g r e a t ,  and  i s  l e s s  than  th e  d anger  a s s o c i a t e d  w i th  
a n t i t h y r o i d  m e d ic a t io n  d u r in g  p reg n an cy . However, 
i f  a n t i t h y r o i d  d ru g  m e d ic a t io n  h a s  o f  n e c e s s i t y  been 
c o n tin u e d  up to  d e l i v e r y ,  a  more r a p id  r e g r e s s i o n  o f  
th e  i n f a n t  t h y r o i d  h y p e r p l a s i a  can be o b ta in e d  by
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a r t i f i c i a l  r a t h e r  th a n  b r e a s t  f e e d in g .  I f  an  
i n f a n t ’ s g o i t r e  i s  o f  such  a s i z e  t h a t  i t  m ight 
em b arrass  r e s p i r a t i o n ,  th e  im p o rtan c e  o f  o b t a i n i n g  
th e  s p e e d i e s t  p o s s i b l e  r e g r e s s i o n  o f  th y r o id  h y p e r ­
p l a s i a  i s  o b v io u s .
On th e  o th e r  hand , when r e s p i r a t o r y  o b s t r u c t i o n  
i s  n o t  th e  c h i e f  cause  o f  c o n c e rn ,  one m ust weigh 
a l s o  th e  d a n g er  o f  p r e c i p i t a t i n g  an  up su rge  o f  t h y r o i d  
hormone s e c r e t i o n  by sudden w ith d ra w a l  o f  th e  d rug . 
Such an  e v e n t  co u ld  w e l l  end an ger  th e  l i f e  o f  a  
p rem atu re  i n f a n t ,  even  though  n o t  p ro d u c in g  c l i n i c a l l y  
r e c o g n i s a b le  h y p e r th y ro id is m .  There must be 
o c c a s io n s  when a  more g r a d u a l  w i th d ra w a l  o f  th e  d rug  
i s  d e s i r a b l e .
The i n c r e a s e  i n  i n t r a - a c i n a r  m acrophages and  
m u l t i n u c l e a t e  c e l l s  d u r in g  r e g r e s s i o n  i s  o f  g r e a t  
i n t e r e s t .  These c e l l s ,  and t h e i r  p re s e n c e  a s  a 
re sp o n se  to  t h y r o t r o p i c  s t i m u l a t i o n ,  were o b se rv e d  
e x p e r im e n ta l ly  by T h u rs to n  (1 9 3 3 ) ,  W ill iam s (1939 , 
1 9 4 4 .) ,  and o t h e r s ,  a s  w e l l  a s  i n  th e  p r e s e n t  , 
e x p e r im e n ts ;  th e  r e l a t i o n  o f  " c o l lo id o p h a g y n to  
e p i t h e l i a l  h y p e r p l a s i a  i n  the  human th y r o id  has been
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s tu d ie d  by H e llw ig  i n  1951 and  i n  su b seq u en t  p a p e r s  
(see  p . 2 0 2 ) .
I n t r a - a c i n a r  m acrophages c h a r a c t e r i s t i c a l l y  o c c u r  
d u r in g  th e  p r o c e s s  o f  a c t i v a t i o n ,  n o t  o f  in v o lu t io n *  
T he ir  p a r a d o x i c a l  p re s e n c e  h e re ,  i n  t h e  e a r l y  s t a g e  
o f  r e g r e s s i o n ,  i n d i c a t e s  t h a t  r e s u m p tio n  o f  hormone 
s y n t h e s i s ,  when i t  o c c u rs  on w ith d ra w a l  o f  th e  d ru g ,  
does so i n  th e  p r e s e n c e  o f  e x c e s s  TSH s e c r e t i o n ;  t h i s  
c o n firm s  t h a t  th e  h y p e r p l a s i a  i s  due to  h y p e r s e c r e t i o n  
by th e  f o e t a l  p i t u i t a r y  and n o t  to  t r a n s p l a c e n t a l  
p a ssa g e  o f  e x c e s s  m a te r n a l  TSH. The c o n t in u e d  
p re s e n c e  o f  m acrophages a t  16 d a y s ,  when th e  c o l l o i d  
c o n te n t  and th e  h e ig h t  o f  the  e p i th e l i u m  had b o th  
r e v e r t e d  to  n o rm al,  i n d i c a t e s  t h a t  th e  l e v e l  o f  TSH 
s e c r e t i o n  rem ain s  h ig h  a f t e r  th e  s t im u lu s  to  h y p e r ­
s e c r e t i o n  has c e a se d .  Im m ed ia te ly  a f t e r  re s u m p tio n  
o f  th y r o id  hormone s y n t h e s i s ,  th e  o u tp u t  i s  n e c e s s ­
a r i l y  low er th a n  n o rm a l ,  but soon i t  must r e a c h  and 
th e n  exceed  th e  no rm al l e v e l ,  b o th  because  o f  th e  
i n c r e a s e d  b u lk  o f  th e  t h y r o i d  and because  o f  the  
c o n t in u in g  e x c e s s iv e  t h y r o t r o p i c  s t i m u l a t i o n .
The a p p ea ra n c e  o f  i n t r a - a c i n a r  m acrophages i s  
the  h i s t o l o g i c a l  c o u n te r p a r t  o f  th e  e x p e r im e n ta l
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f i n d in g  t h a t  a  " reb o u n d ” h ig h  u p tak e  o f  r a d i o a c t i v e  
io d in e  by th e  f o e t a l  t h y r o i d  o c c u r s  t h r e e  days a f t e r  
th e  w i th d ra w a l  o f  a n t i t h y r o i d  d ru g s  from  th e  m other  
(l o g o th e to p o u lo s  and S c o t t ,  195 6 ) ,  and o f  th e  
c l i n i c a l  f i n d i n g  t h a t  t h e  o n s e t  o f  t r a n s i e n t  h y p e r ­
th y r o id i s m  i s  d e la y e d  f o r  a  s h o r t  p e r io d  a f t e r  b i r t h  
i n  i n f a n t s  w i th  c o n g e n i t a l  t h i o u r a c i l  g o i t r e s  ( F r i s k  
and J o s e f f s o n ,  1947; F i s c h e r ,  1951; R i l e y  and 
S c l a r e ,  1957)* S i g n i f i c a n t l y ,  i n  th e  o n ly  c a se  where 
such a  d e la y  h as  n o t  been  n o te d  (B ongiovanni e t  a l . , 
1956), a n t i t h y r o i d  m e d ic a t io n  had been d i s c o n t in u e d  
2 months b e f o r e  d e l i v e r y .  On th e  o th e r  hand , t h y r o ­
t o x ic  symptoms have been r e c o g n i s a b l e  a t  b i r t h  i n  a l l  
c a se s  o f  c o n g e n i t a l  h y p e r th y ro id is m  n o t  a t t r i b u t a b l e  
to  a n t i t h y r o i d  d ru g s  (see  Table 1 2 ) .
As c o n g e n i t a l  h y p e r th y ro id is m ,  w h e ther  o r  n o t  due 
to a n t i t h y r o i d  d ru g s ,  i s  the  r e s u l t  o f  abnorm al con­
d i t i o n s  p r e v a i l i n g  o n ly  d u r in g  f o e t a l  l i f e ,  i t  i s  
u n d e rs ta n d a b le  t h a t  t h e  c o n d i t i o n  u s u a l ly  r e s o l v e s  
sp o n ta n e o u s ly .  T h y ro to x ic  symptoms, however, m ust o f  
n e c e s s i t y  p e r s i s t  f o r  some weeks o r  months a f t e r  
b i r t h ,  w h i le  th e  e x c e s s iv e  amount o f  f u n c t i o n in g  
th y r o id  t i s s u e  i s  g r a d u a l ly  r e t u r n i n g  to  no rm al.
-  128 -
• SUMMARY ATO CONCLUSIONS
The n o rm al g u in e a  p i g  t h y r o i d ,  u n l ik e  t h a t  i n  
many o th e r  s p e c i e s ,  does n o t  go th ro u g h  a p h ase  o f  
c o l l o i d  d e p l e t i o n  and l o s s  o f  a c i n a r  s t r u c t u r e  a b o u t  
th e  t im e  o f  b i r t h .  While a t t e m p ts  to  p roduce  
e x p e r im e n ta l ly  th e  e p i t h e l i a l  desquam atio n  and a c i n a r  
d i s i n t e g r a t i o n  se e n  i n  the  human t h y r o i d  were o n ly  
p a r t i a l l y  s u c c e s s f u l ,  such  changes were found  to  o c c u r  
sp o n ta n e o u s ly  i n  a few a n im a ls  which d ie d  i n  u t e r o .
E x am in a tio n  o f  th e  t h y r o i d  a t  i n t e r v a l s  f o l lo w in g  
s in g le  i n j e c t i o n s  o f  t h y r o t r o p i c  hormone showed t h a t  
a p i c a l  d is p la c e m e n t  o f  th e  n u c l e i ,  w i th  e a r l y  desquam­
a t i o n ,  o c c u r re d  a f t e r  1 to  2 d a y s ,  b u t  t h e r e a f t e r  most 
o f  th e  d i s p l a c e d  n u c l e i  r e v e r t e d  to  th e  b a s a l  p o s i t i o n  
and the  p i c t u r e  o f  m ass ive  desq uam ation  so o f t e n  se en  
in  the  human g la n d  d id  n o t  d e v e lo p .  I n t r a - a c i n a r  
m acrophages, w hich  a r e  r a r e  i n  the  n o rm al g la n d ,  
in c r e a s e d  d u r in g  a c t i v a t i o n .
Form al g la n d s  a l lo w e d  to  undergo post-m o rtem  
d e g e n e ra t io n  l ik e w is e  f a i l e d  to  show th e  changes se en  
i n  th e  human t h y r o i d  a t  b i r t h .  The e p i th e l iu m  became 
d e ta ch e d  from  th e  a c i n a r  w a l l ,  b u t  even i n  an advanced  
s ta g e  o f  a u t o l y s i s  th e  r i n g  o f  c e l l s  rem ained  i n t a c t  
and none o f  th e  c e l l s  e n te r e d  the  lumen.
-  129 -
P o s t-m o rtem  changes  i n  th e  T S H -a c t iv a te d  g la n d ,  
and i n  th e  g lan d  s u b j e c t e d  to  l o n g - s t a n d i n g  t h y r o ­
t r o p i c  s t i m u l a t i o n  by a d m i n i s t r a t i o n  o f  a n t i t h y r o i d  
d ru g s ,  fo l lo w e d  a  s i m i l a r  c o u rs e ;  th e  i n c i p i e n t  
desquam ation  o f  th e  a c t i v a t e d  g lan d  was n o t  con­
v e r t e d  i n t o  m ass iv e  d esquam ation  by a u t o l y s i s .  
D i s i n t e g r a t i o n  o f  th e  a c i n i  d id  o c c u r  d u r in g  p o s t ­
mortem d e g e n e ra t io n  i n  some o f  th e  a c t i v a t e d  g la n d s ,  
bu t o n ly  a t  a  s t a g e  when th e  n u c l e i  were d i s a p p e a r in g ;  
l o s s  o f  a c i n a r  a rra n g em e n t w i th  p r e s e r v a t i o n  o f  th e  
c e l l u l a r  s t r u c t u r e ,  so f a m i l i a r  i n  th e  human n e o n a t a l  
t h y r o i d ,  was n o t  se en .
The t h y r o i d s  o f  some u n t r e a te d  s t i l l b o r n  a n im a ls ,  
however, showed such  a  p i c t u r e ,  w h ile  o t h e r s  c l o s e l y  
s im u la te d  th e  a c t i v a t e d  g la n d .  I t  would seem t h a t  
the t h y r o id s  o f  a n im a ls  dy ing  sp o n ta n e o u s ly  i n  u te r o  
o c c a s i o n a l l y  undergo changes w hich  do n o t  occu r i n  
the  s u r v i v o r s .  These changes may resem b le  th o s e  o f  
a c t i v a t i o n ,  o r  th o se  found i n  th e  human n e o n a t a l  
t h y r o id ,  and can n o t  be re p ro d u c e d  by a l lo w in g  the  
norm al g lan d  to  undergo pos t-m ortem  d e g e n e ra t io n .
Weber and B e t t i n i  (1956) have shown t h a t  th e y  can be 
rep ro d u c ed  by more p ro lo n g e d  exogenous TSH s t i m u l a t i o n  
th a n  was used h e re .
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While f r e e l y  a d m i t t i n g  th e  p o s s i b l e  r o l e  o f  
au to  l y s i s  i n  a c c e n t u a t i n g  th e  chang es , i t  i s  s u g g e s te d  
t h a t  th e y  r e p r e s e n t  th e  re s p o n se  to  e x c e s s iv e  t h y r o ­
t r o p i c  s t i m u l a t i o n ,  and  t h a t  th ey  may i n  some way be 
a s s o c i a t e d  w i th  th e  abnorm al c o n d i t i o n s  o b t a i n i n g  
b e fo re  sp o n ta n e o u s  i n t r a - u t e r i n e  d e a th .  I t  may w e l l  
be t r u e  o f  the  human g la n d  a l s o , t h a t  the  e p i t h e l i a l  
desquam ation  so o f t e n  found in  th e  n e o n a t a l  t h y r o i d  
i s  l e s s  common, o r  l e s s  p ron oun ced , i n  s u r v iv in g  
i n f a n t s .
The type  o f  a c in u s  w h ich  f a l l s  under th e  h e a v i e s t  
s u s p ic io n  o f  p o s t-m o rtem  a r t e f a c t  i s  t h a t  i n  which 
c o l l o i d  d e p l e t i o n  i s  accom panied  by b a s a l  v a c u o l a t i o n  
o f  th e  c y to p la sm  ( th e  ty p e  B a c i n u s ) .  Yet even h e re  
th e r e  i s  good r e a s o n  to  b e l i e v e  t h a t  p os t-m o rtem  
d e g e n e ra t io n ,  i f  i t  p ro d u ce s  su ch  a  p i c t u r e ,  does so 
on ly  i n  a  h y p e r a c t i v e  a c in u s .
The p e r i p h e r a l  zone o f  th e  g u in e a  p ig  t h y r o id  
was seen  to  be th e  l e a s t  a c t i v e  zone i n  th e  n o rm al 
g lan d . I t  was s lo w e r  i n  i t s  re s p o n se  to  t h y r o t r o p i c  
s t i m u l a t i o n ,  and th e  f i r s t  to  r e t u r n  to  norm al when 
th e  s t i m u l a t i o n  c e a se d .  That i t  was a l s o  l e s s  
s u s c e p t ib l e  to  p o s t-m o rtem  d e g e n e ra t io n  i s  a t t r i b u t e d  
n o t  to  i t s  e a r l i e r  f i x a t i o n  b u t  to  i t s  lower l e v e l  o f
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f u n c t i o n a l  a c t i v i t y .
As i n  th e  human g la n d ,  d i s t e n s i o n  o f  th e  
ly m p h a t ic s  by c o l l o i d - l i k e  s u b s ta n c e  accom panied  
th e  c o l l o i d  d e p l e t i o n  and e p i t h e l i a l  changes  w h ich  
a r e  a t t r i b u t e d  to  e x c e s s iv e  t h y r o t r o p i c  s t i m u l a t i o n .  
The p re s e n c e  o f  th e  c o l l o i d - l i k e  su b s ta n c e  i s  n o t  a  
po s t-m ortem  a r t e f a c t .  These f i n d in g s  l e n d  s u p p o r t  to  
th e  c o n c e p t  o f  a  " ly m p h o crin e"  mechanism i n  s t a t e s  
o f  i n t e n s e  h y p e r a c t i v i t y .
The t h y r o i d  i s  n o t a b ly  hyperaem ic  fo l lo w in g  
s t i m u l a t i o n  by exogenous o r  endogenous TSH. A much 
g r e a t e r  d eg re e  o f  v a s c u l a r  engorgem ent, however, may 
occu r  i n  th e  norm al g la n d  a s  the  r e s u l t  o f  a s p h y x ia l  
d e a th .  The degree  o f  c o n g e s t io n  i s  t h e r e f o r e  n o t  a  
r e l i a b l e  m easure  o f  f u n c t i o n a l  a c t i v i t y  i n  th e  human 
t h y r o id  a t  b i r t h .
A d m in i s t r a t io n  of a n t i t h y r o i d  d ru g s  to  p re g n a n t  
g u in ea  p i g s  r e s u l t e d  i n  en la rg em en t o f  th e  f o e t a l  
t h y r o id s .  T h is  i s  c o n s id e re d  to  be due to  p a ssa g e  
o f  th e  d ru g s  th ro u g h  th e  p l a c e n t a ,  b lo c k in g  hormone 
s y n t h e s i s  i n  th e  f o e t a l  t h y r o i d  i n  th e  same way a s  
when th e  d ru g s  a r e  a d m in i s t e r e d  d i r e c t l y  to  a n im a ls  
or human b e in g s .
T h io u r a c i l  was s l i g h t l y  more e f f e c t i v e  th a n
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p o ta s s iu m  p e r c h l o r a t e  i n  c a u s in g  h y p e r p l a s i a  o f  th e  
f o e t a l  t h y r o i d .  C a rb im az o le ,  a l th o u g h  10 o r  more 
t im es  a s  p o t e n t ,  had to  be g iv e n  i n  th e  same concen­
t r a t i o n  a s  t h e s e  d ru g s  i n  o r d e r  to  p roduce  an  e q u a l  
degree o f  h y p e r p l a s i a .  The g o i t r e s  p ro d u ced  by 
p o ta s s iu m  p e r c h l o r a t e  were n o t a b l y  more v a s c u l a r  th a n  
th o se  p rod uced  by t h i o u r a c i l  o r  c a rb im a z o le .
H y p e rp la s ia  i n  d ru g - in d u c e d  n e o n a t a l  g o i t r e s  
r e g r e s s e d  a f t e r  b i r t h ,  even th o u g h  the  m other was s t i l l  
r e c e i v i n g  the  drug  d u r in g  l a c t a t i o n ,  i n d i c a t i n g  t h a t  
transmammary i s  l e s s  e f f e c t i v e  th a n  t r a n s p l a c e n t a l  
p a ssag e  o f  th e  d ru g .  R e g re s s io n  was much more r a p i d  
i n  a n im a ls  n o t  s u b je c t e d  to  f u r t h e r  a n t i t h y r o i d  
m e d ic a t io n  a f t e r  b i r t h .  An i n c r e a s e  i n  i n t r a - a c i n a r  
m acrophages, c h a r a c t e r i s t i c  o f  the  a c t i v a t e d  g la n d ,  
o c c u r re d  a s  e a r l y  a s  2 days a f t e r  b i r t h  and was s t i l l  
e v id e n t  a t  16 d a y s ;  t h i s  i n d i c a t e s  t h a t  h y p e r s e c r e t i o n  
o f  TSH by th e  p i t u i t a r y  was c o n t in u in g  a f t e r  th e  
s t im u lu s  bad been w ithdraw n.
The f i n d i n g s  a re  i n  a cc o rd a n c e  w i th  th e  c l i n i c a l  
o b s e r v a t io n s  t h a t  c o n g e n i t a l  h y p e r th y ro id is m  may f o l lo w  
th e  a d m i n i s t r a t i o n  o f  a n t i t h y r o i d  d rug s  to  th e  m other 
d u r in g  p reg n a n cy , t h a t  t h e  o n s e t  o f  t h y r o t o x i c o s i s
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i s  d e la y e d  f o r  a  s h o r t  t im e  a f t e r  b i r t h ,  and t h a t  
c o n g e n i t a l  h y p e r th y r o id is m  u s u a l l y  r e s o l v e s  
sp o n ta n e o u s ly  w i t h i n  th e  f i r s t  few  weeks o r  months 
o f  l i f e .
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PART I I
OBSERVATIONS OF THE THYROID AT OTHER AGES
The f o r e g o in g  r e f e r s  o n ly  to  th e  t h y r o i d  i n  th e  
newborn. I n  t h e  f o l lo w in g  p ag es  a r e  r e c o rd e d  o b s e r ­
v a t i o n s  on th e  t h y r o i d s  o f  28 o l d e r  c h i l d r e n  and  191 
a d u l t s ,  o b ta in e d  a t  r o u t i n e  a u to p s y ,  a s  w e l l  a s  38 s u r ­
g i c a l  sp ec im ens . The o b s e r v a t i o n s  c o n c e rn ,  f i r s t l y ,  
th e  o c c u r re n c e  a t  l a t e r  a g e s  o f  th e  h i s t o l o g i c a l  changes  
sup posed ly  p e c u l i a r  to  th e  new born, w hich , f o r  want o f  
a b e t t e r  te rm , w i l l  be c a l l e d  " n e o n a ta l  c h an g e s" ;  
se c o n d ly ,  th e  p re s e n c e  i n  th e  th y r o id  o f  squamous o r  
o th e r  a t y p i c a l  fo rm s o f  e p i th e l iu m ;  and t h i r d l y ,  th e  
o c c u rre n c e  o f  a n i s o t r o p i c  c r y s t a l s  i n  th e  t h y r o i d .
As th e  a u to p s y  specim ens were n o t  c o l l e c t e d  w i th  a  
s p e c i f i c  v iew  to  s tu d y in g  th e s e  f e a t u r e s ,  a  f u r t h e r  
s e r i e s  o f  63 specim ens was c o l l e c t e d  w i th  t h i s  o b j e c t .
In  t h i s  second s e r i e s ,  th e  number and s i t e  o f  th e  
p ie c e s  o f  t i s s u e  s e l e c t e d  f o r  e x a m in a t io n  were c o n s t a n t ,  
and r o u t i n e  P.A . S. s t a i n i n g  was used  i n  a d d i t i o n  to  
b aem ato x y lin  and e o s in .
I t  has  been  th o u g h t  w o r th -w h ile  to  keep th e s e  
groups s e p a r a t e ,  i n  o r d e r  to  d i s c o v e r  how f a r  th e  two 
methods o f  ap p ro a ch  d i f f e r  i n  r e v e a l i n g  th e  f e a t u r e s  
under c o n s i d e r a t i o n .
4 . THE INCIDENCE AFP SIGNIFICANCE OP "NEONATAL
CHANGES" IF  OTHER AGE GROUPS
The c a s e s  d i s c u s s e d  i n  S e c t io n  1 were a r b i t r a r i l y -  
l im i t e d  to  i n f a n t s  s u r v iv in g  f o r  up to  7 d ay s . But 
in  th e  c o u rs e  o f  c o l l e c t i n g  th e  m a t e r i a l  i t  soon 
became o b v io u s  t h a t  th e  h i s t o l o g i c a l  changes  w hich  so 
commonly o c c u r  i n  th e  newborn a r e  by no means c o n f in e d  
to  th e  f i r s t  7 days o f  l i f e .  A w id e r  s tu d y ,  made 
w ith  a  v iew  to  d e te rm in in g  a t  what age th e s e  changes  
cease  to  o c c u r ,  h a s  l e d  to  th e  c o n c lu s io n  t h a t  some o f  
them, a t  l e a s t ,  may a f f e c t  th e  t h y r o id  n o t  o n ly  i n  
l a t e r  i n f a n c y ,  b u t  a l s o  i n  c h i ld h o o d ,  i n  a d u l t  l i f e ,  
and even i n  o ld  a g e .
MATERIAL AND METHODS
S e c t io n s  o f  t h y r o id  have been rev iew ed  from  a  
t o t a l  o f  282 a u t o p s i e s :
23 i n f a n t s  be tw een  th e  a g es  o f  9 days and 6 m onths,
i
5 c h i l d r e n  o f  from  2 to  10 y e a r s ,
191 a d u l t s  betw een th e  a g e s  o f  21 and 90 , and
63 a d u l t s  betw een th e  a g e s  o f  20 and 90 .
In  th e  f i r s t  s e r i e s  o f  a d u l t s ,  one o r  two b lo c k s  o f
t i s s u e  were ta k e n  from each  g lan d ;  a l l  s e c t i o n s
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were s t a i n e d  w i th  h a e m a to x y l in  and  e o s i n ,  and a  few 
a ls o  by th e  P .A .S .  t e c h n iq u e .  I n  th e  second  s e r i e s  
o f  a d u l t s ,  t h r e e  b lo c k s  o f  t i s s u e  were t a k e n  i n  each  
case  and b o th  H and  E. and P .A . S. m ethods were u sed  
w ith  e v e ry  b lo c k .  A n o te  was made i n  e v e ry  c a se  o f  
the  tim e e l a p s i n g  betw een d e a th  and  f i x a t i o n  o f  th e  
t i s s u e .
RESULTS
The h i s t o l o g i c a l  f i n d i n g s  i n  t h e  23 i n f a n t s  and 
5 c h i l d r e n  a re  sum m arised i n  Appendix 3.
I n f a n t s  o f  9 days to  6 months
Between th e  ages  o f  9 and 12 days (7 c a s e s ) ,  th e  
h i s t o l o g i c a l  a p p e a ra n c e s  d id  n o t  d i f f e r  g r e a t l y  from  
th o se  a l r e a d y  d e s c r ib e d .  The most n o t a b l e  change 
was a  d im in u t io n  i n  t h e  in c id e n c e  o f  " a c t iv a t e d "  
a c i n i .  D esquam ation  o f  th e  e p i th e l iu m  and d i s ­
o r g a n i s a t i o n  o f  th e  a c i n i  were s c a r c e l y  l e s s  p ro m in en t 
th a n  i n  th e  f i r s t  week o f  l i f e ,  and th e r e  was th e  same 
la c k  o f  c o r r e l a t i o n  betw een d e a t h - f i x a t i o n  i n t e r v a l  
and h i s t o l o g i c a l  s t r u c t u r e .  The w e l l - p r e s e r v e d  a c i n i  
were s t i l l  o f  i r r e g u l a r  o u t l i n e ;  t h e i r  l i n i n g  e p i ­
th e l iu m  was c u b o id a l  o r  low co lum nar; th e y  were
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g e n e r a l ly  w e l l  f i l l e d  w i th  c o l l o i d .  The d i s t i n c t i o n  
between th e  c e n t r a l  and p e r i p h e r a l  zones was s t i l l  
e v id e n t  i n  most c a s e s ,  th o u g h  l e s s  c o n sp icu o u s  th a n  
b e fo r e .
D i s t e n s io n  o f  th e  ly m p h a t ic s  was n e g l i g i b l e .  
C ongestion  o f  th e  b lo od  v e s s e l s  was p ro m in e n t  i n  o n ly  
one c a s e ,  i n  w hich  d e a th  had been due to  a s p i r a t i o n  o f  
a  f e e d  and t h e r e  was g e n e r a l i s e d  c o n g e s t io n  o f  a l l  
the  o r g a n s .
At 2 i  to  8 weeks (10 c a s e s ) ,  t h e r e  was a  con­
s id e r a b le  change i n  th e  p i c t u r e .  The w e l l - p r e s e r v e d  
a c in u s  was now p red o m in a n t ,  making up th e  whole o f  th e  
g land  i n  4 c a s e s  and  a lm o s t  a l l  i n  a n o th e r .
" A c t iv a te d "  a c i n i  were r a r e l y  s e e n .  D esquam ation and 
d i s o r g a n i s a t i o n  were e x te n s iv e  i n  th e  two c a s e s  w hich  
had th e  l o n g e s t  d e a t h - f i x a t i o n  i n t e r v a l s .
W ith th e  predom inance o f  w e l l - p r e s e r v e d  a c i n i ,  
th e r e  was a  f u r t h e r  i n c r e a s e  i n  th e  c o l l o i d  c o n te n t  o f  
th e  g la n d s .  Where w e l l - p r e s e r v e d  a c i n i  o n ly  were 
p r e s e n t ,  th e  d i s t i n c t i o n  betw een th e  c e n t r a l  and 
p e r i p h e r a l  z o n es ,  so p ro m in en t  i n  th e  newborn, co u ld  
s t i l l  be d e t e c t e d  i n  th e  l a r g e r  d ia m e te r  o f  th e  
p e r i p h e r a l  a c i n i  and th e  d eep e r  s t a i n i n g  o f  t h e i r  
c o l l o i d .
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Lym phatic  d i s t e n s i o n  and c o n g e s t io n  o f  th e  b lo od  
v e s s e l s  were a g a in  in c o n s p ic u o u s  i n  t h i s  g roup .
In  th e  a g e -g ro u p  4 to  6 m onths (6 c a s e s ) ,  t h e r e  
was a  f u r t h e r  advance  to w a rd s  th e  a d u l t  h i s t o l o g i c a l  
p i c t u r e .  Only one g la n d  showed w id e sp rea d  d i s ­
o r g a n i s a t i o n  o f  a c i n i ,  and one o t h e r  showed de tach m en t 
o f  th e  e p i th e l iu m ;  t h e s e  were th e  two c a s e s  w i th  th e  
lo n g e s t  d e a t h - f i x a t i o n  i n t e r v a l s .  The re m a in in g  
g lan d s  were composed o f  w e l l - p r e s e r v e d  a c i n i ,  l i n e d  
m o s tly  by c u b o id a l  e p i th e l i u m  and  w e l l  f i l l e d  w i th  
c o l l o i d .  The p i c t u r e  s t i l l  d i f f e r e d  from  t h a t  i n  
th e  a d u l t  i n  th e  i r r e g u l a r  o u t l i n e  o f  th e  a c i n i  and 
th e  absen ce  o f  f l a t t e n e d  e p i th e l i u m .  The l e s s e r  
a c t i v i t y  i n  th e  p e r i p h e r a l  zone, t o o ,  was s t i l l  
d e t e c t a b l e .
Lym phatic d i s t e n s i o n  was seen  i n  two c a s e s ,  and  
in  one o f  th e s e  i t  was unaccompanied by changes i n  th e  
e p i th e l iu m .  C o n g e s t io n  o f  the  b loo d  v e s s e l s  was 
p rom inen t i n  o n ly  one c a s e ,  a g a in  a  c ase  o f  d e a th  by 
a s p i r a t i o n  o f  fo o d .
C o n s id e r in g  t o g e t h e r  th e  23 c a s e s  aged  9 days to
6 m onths, i t  can he se en  t h a t  t h e r e  i s  a  g r a d u a l  
d im in u t io n  i n  th e  i n c id e n c e  o f  th e  h i s t o l o g i c a l  
changes w h ich  c h a r a c t e r i s e  th e  n e o n a t a l  t h y r o i d .  I n
c o n t r a s t  to  th e  n e o n a t a l  s e r i e s ,  t h e r e  a p p e a r s  to  he 
some r e l a t i o n  betw een the  p re s e n c e  o f  th e s e  changes 
and d e la y  i n  f i x a t i o n  o f  t h e  t h y r o i d .  There i s  
p o s s ib ly  a l s o  an i n c o n s t a n t  r e l a t i o n  betw een th e  
changes and  th e  p re s e n c e  o f  p y o g en ic  i n f e c t i o n s ,  b u t  
th e  number o f  c a s e s  i s  i n s u f f i c i e n t  to  j u s t i f y  r e a c h i n g  
any c o n c lu s io n  on t h i s  p o i n t .  The c h an g e s ,  when th e y  
o c c u r ,  t e n d  to  be l e s s  se v e re  th a n  i n  th e  newborn, and 
no case  beyond th e  age  o f  4 weeks was seen  i n  w hich  
th e  a c i n a r  s t r u c t u r e  was t o t a l l y  l o s t .
C h i ld re n  o f  2 to  10 y e a r s
Only 5 c a s e s  were seen  i n  t h i s  a g e -g ro u p .  I n  two 
c a s e s ,  aged  5 and 10 y e a r s ,  th e  a c i n i  were l i n e d  by 
u n ifo rm ly  c u b o id a l  e p i th e l iu m ,  th e y  w ere  w e l l  f i l l e d  
w ith  c o l l o i d ,  i n t e r a c i n a r  c e l l s  were s c a n ty ,  and  th e r e  
was l i t t l e  o r  no d i s t i n c t i o n  between th e  c e n t r a l  and 
p e r i p h e r a l  z o n es ,  so t h a t  th e  a p p e a ra n c e s  c l o s e l y  
resem b led  th o se  o f  th e  norm al a d u l t  t h y r o i d .  The o n ly  
abnorm al f e a t u r e  was th e  p re s e n c e  i n  th e  younger case
o f  o c c a s i o n a l  desquam ated  c e l l s  i n  th e  c o l l o i d .
In  th e  o t h e r  t h r e e  c a s e s ,  aged 2 i ,  7 and 8 y e a r s ,  
th e  a p p e a ra n c e s  re se m b le d  th o s e  o f  th e  n e o n a t a l  t h y r o i d .  
(F ig s .  57, 6 4 ) .  There  was e x te n s iv e  c o l l a p s e  and d i s ­
o r g a n i s a t i o n  o f  th e  a c i n i ,  desqu am ation  o f  th e  e p i ­
th e l iu m , c o l l o i d  d e p l e t i o n ,  and p ro m in e n t  ly m p h a t ic  
d i s t e n s i o n .  The e p i th e l i u m  o f  th e  w e l l - p r e s e r v e d  
a c i n i  v a r i e d  from  c u b o id a l  to  co lum nar. The case  
showing th e  most advanced  changes (aged  8 y e a r s )  had 
th e  s h o r t e s t  d e a t h - f i x a t i o n  i n t e r v a l ;  p r e s e r v a t i o n  
o f  th e  p e r i p h e r a l  zone was a s  d i s t i n c t  a s  i n  th e  n e o ­
n a t a l  t h y r o id  (F ig .  5 7 ) .
There i s  no scope i n  t h i s  sm a ll  group f o r  a s s e s s ­
ing  th e  in c id e n c e  o r  s i g n i f i c a n c e  o f  th e  ch an g e s .  I t  
i s  s u f f i c i e n t  to  n o te  t h a t  th e y  o c cu r  a l s o  i n  t h i s  age 
group , t h a t  d e la y  i n  f i x a t i o n  (see  Appendix 3) can 
have p la y e d  l i t t l e  p a r t  i n  th e s e  c a s e s ,  and t h a t  i f  
th e  changes a re  s u f f i c i e n t l y  advanced th e  d i s t i n c t i o n  
between th e  c e n t r a l  and p e r i p h e r a l  zones can be 
a p p r e c ia b le  even a t  th e  age o f  8 y e a r s .
Of th e  t h r e e  c a s e s  showing " n e o n a ta l  c h a n g e s" ,  
two d ied  o f  a c u te  i n f e c t i o n ,  and one d u r in g  a n a e s t h e s i a  
and h y p o th e rm ia .  I n  th e  case  showing o n ly  o c c a s io n a l  
groups o f  desquam ated  c e l l s ,  d e a th  a l s o  o c c u r r e d  d u r in g
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a n a e s t h e s i a  and h y p o th e rm ia .  I n  t h e  c a s e  show ing 
p e r f e c t  p r e s e r v a t i o n  o f  th e  a c i n a r  s t r u c t u r e ,  d e a th  
was due to  m u l t i p l e  i n j u r i e s ,  i n c l u d i n g  se v e ra n c e  o f  
th e  s p i n a l  c o rd ,  and was c o n s id e r e d  to  have been  
i n s t a n t a n e o u s .
A d u lts
The f i n d i n g s  i n  th e  newborn and in  t h e  s u c c e e d in g  
weeks o f  i n f a n c y  l e d  to  th e  e x p e c t a t i o n  t h a t  th e  
in c id e n c e  o f  " n e o n a ta l  ch an g es"  i n  th e  a d u l t  t h y r o i d  
would be n e g l i g i b l e .  T h is  p ro v ed  to  be so o n ly  i n  
th e  sense  t h a t  th e  g r o s s e r  d e g re e s  o f  a c i n a r  c o l l a p s e  
and d i s o r g a n i s a t i o n  were r a r e l y  se e n .  A l e s s  
s t r i k i n g  change was r e l a t i v e l y  common, nam ely , b a s a l  
v a c u o la t i o n  o f  th e  e p i th e l iu m  o r  e a r l y  de tachm en t o f  
th e  l i n i n g  c e l l s  from  th e  a c i n a r  w a l l s ,  t o g e t h e r  w i th  
p y k n o s is ,  i n d i s t i n c t  o r  a b s e n t  s t a i n i n g  o f  th e  c y to ­
p lasm , and o f t e n  c o l l o i d  d e p le t i o n .  A lthough  th e s e  
changes seldom  a f f e c t e d  t h e  e n t i r e  g la n d ,  th e y  showed 
no t r a c e  o f  th e  c e n t r a l  d i s t r i b u t i o n  c h a r a c t e r i s t i c  o f  
th e  n e o n a t a l  t h y r o i d .  They were u s u a l ly  c o n f in e d  to  
th e  s m a l le r  a c i n i  (F ig .  58) so t h a t  t h e i r  e x t e n t  and 
d i s t r i b u t i o n  were governed  by th e  e x te n t  and d i s t r i ­
b u t io n  o f  sm a ll  a c i n i .  A common p a t t e r n  was one o f
l a r g e  w e l l - p r e s e r v e d  a c i n i  s c a t t e r e d  a t  random 
th ro u g h o u t  a  f i e l d  o f  s m a l l  a c i n i  showing c o l l o i d  
d e p l e t i o n ,  w i th  p y k n o s is  and l o s s  o f  c y to p la sm  i n  
th e  e p i th e l iu m .  A l t e r n a t i v e l y ,  g ro ups o f  sm a l l  
a c i n i  showing th e  changes were s c a t t e r e d  th ro u g h o u t  a  
f i e l d  o f  l a r g e r  w e l l - p r e s e r v e d  a c i n i .  The su s c e p ­
t i b i l i t y  o f  s m a l l e r  a c i n i  to  t h e  changes was o f t e n  
seen  more s t r i k i n g l y  i n  n o d u la r  g la n d s ,  i n  w hich  t h e r e  
was o f t e n  a  c o n s i d e r a b le  d i f f e r e n c e  i n  s i z e  betw een 
th e  a c i n i  composing t h e  n o d u le s  and th o s e  i n  th e  
rem a in d e r  o f  th e  g l a n d ,  (F ig .  59 ) .  The changes 
m ight a f f e c t  m i c r o f o l l i c u l a r  a r e a s  o r  n o d u le s  i n  a  
g lan d  composed o f  n o r m a l - s i z e d  w e l l - p r e s e r v e d  a c i n i ,  
o r  m ight s p a re  i n v o l u t i o n a l  n o d u le s  i n  a  g la n d  w hich  
was o th e rw is e  e x t e n s i v e l y  a f f e c t e d .  F ig .  60 shows 
p r e s e r v a t i o n  o f  the  l a r g e r ,  l e s s  a c t i v e  a c i n i  i n  an 
a u to p sy  t h y r o id  specim en from  an e l d e r l y  t h y r o to x i c  
s u b j e c t .
Of th e  o t h e r  changes d e s c r ib e d  i n  th e  n e o n a t a l  
t h y r o id ,  th e  o n ly  one found  to  be co n sp icu o u s  i n  th e  
a d u l t  s e r i e s  was d i s t e n s i o n  o f  th e  ly m p h a t ic s  (F ig .
61). T h is  was no l e s s  common th a n  i n  th e  new born, 
and was o f t e n  j u s t  a s  p ro m in e n t;  th e  ly m p h a t ic s  
o u t s id e  th e  c a p s u le ,  however, were o n ly  r a r e l y
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in v o lv e d .  The s t a i n i n g  r e a c t i o n s  o f  th e  c o l l o i d - l i k e  
su b s ta n c e ,  and th e  te n d e n c y  f o r  th e  s t a i n i n g  i n t e n s i t y  
to  v a ry  i n v e r s e l y  w i th  t h a t  o f  th e  i n t r a - a c i n a r  
c o l l o i d ,  were th e  same a s  i n  th e  newborn. I n  t h e  
f i r s t  s e r i e s  o f  191 a d u l t  c a s e s ,  i n  w hich  u s u a l l y  
o n ly  H and  E s e c t i o n s  were s t u d i e d ,  ly m p h a t ic  d i s ­
t e n s io n  was seen  i n  62, o r  32$. In  th e  second  s e r i e s  
o f  63 a d u l t  c a s e s ,  i n  w hich  P .A .S . s e c t i o n s  were a l s o  
a v a i l a b l e ,  ly m p h a t ic  d i s t e n s i o n  was seen  i n  3 8 , o r  
60$. T h is  i s  a  m easure  o f  th e  v a lu e  o f  th e  P .A .S . 
te c h n iq u e  i n  d e m o n s t r a t in g  th e  c o l l o i d - l i k e  s u b s ta n c e .
Lym phatic d i s t e n s i o n  was u s u a l l y  a s s o c i a t e d  w i th  
th e  e p i t h e l i a l  changes  j u s t  d e s c r ib e d  (P ig .  78A ), 
l e s s  o f t e n  w i th  t h e  more u s u a l  s ig n s  o f  h y p e r p l a s i a .  
R a re ly ,  i t  o c c u r r e d  i n  a r e a s  o f  o n ly  m ild  h y p e r p l a s i a ,  
bu t i t  was n e v e r  se e n  i n  a r e a s  o f  r e l a t i v e  i n a c t i v i t y  
o r  o f  f r a n k  i n v o l u t i o n .  The d eg ree  o f  ly m p h a tic  
d i s t e n s i o n ,  however, was n o t  c l e a r l y  r e l a t e d  to  th e  
s e v e r i t y  o f  th e  e p i t h e l i a l  changes .
I n  a d d i t i o n  to  b road  ly m p h a t ic  s i n u s e s ,  t h e r e  were 
o c c a s io n a l ly  n a rro w  c h a n n e ls  fo rm in g  a  n e tw o rk  betw een 
sm a ll  h y p e r p l a s t i c  a c i n i ;  th e  n a r ro w e s t  c h a n n e ls  were 
n o t  e a s i l y  d i s t i n g u i s h e d  from  basem ent membranes, 
which a r e  a l s o  P . A . S . - p o s i t i v e .  R a re ly ,  i n  P .A .S .
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s e c t i o n s ,  t h e r e  was a p p a r e n t  c o n t i n u i t y  betw een th e  
c o l l o i d  i n  th e  a c i n i  and th e  c o l l o i d - l i k e  s u b s ta n c e  
i n  th e  ly m p h a t ic s  (P ig .  6 2 ) ,  an a p p ea ra n c e  n o t  s e e n  
in  any o f  th e  n e o n a t a l  s e r i e s .
I n  th e  a d u l t ,  a s  i n  th e  new born, th e  c h a r a c t e r ­
i s t i c  e p i t h e l i a l  changes were n o t  i n v a r i a b l y  accom­
p a n ie d  by ly m p h a t ic  d i s t e n s i o n .  T h i r ty - o n e  c a s e s  i n  
the  f i r s t  s e r i e s  o f  a d u l t s  and 5 c a s e s  i n  th e  second  
s e r i e s  showed th e  e p i t h e l i a l  changes  i n  a p p r e c i a b le  
degree w i th o u t  d i s t e n s i o n  o f  th e  ly m p h a t ic s .
A lthough  an  a s s e s s m e n t  o f  t h e s e  c a s e s  a lo n e  (T ab le  15) 
does n o t  d e m o n s tra te  a  c l e a r  r e l a t i o n s h i p  to  d e la y  i n  
f i x a t i o n ,  th e  p re s e n c e  o f  e p i t h e l i a l  changes w i th o u t  
ly m p h a tic  d i s t e n s i o n  does n o t  p ro v id e  a  s a t i s f a c t o r y  
b a s i s  f o r  th e  e s t i m a t i o n  o f  " n e o n a ta l  chang es" .
Not o n ly  a r e  th e  e p i t h e l i a l  changes  a s  seen  i n  
th e  a d u l t  too  s i m i l a r  to  th o s e  o f  a u t o l y s i s  (P ig .  78A), 
b u t  th e  m ild e r  d e g re e s  merge im p e r c e p t ib ly  w i th  th e  
n o rm al, so t h a t  c l a s s i f i c a t i o n  o f  th e  c a s e s  on t h i s  
b a s i s  would be e n t i r e l y  a r b i t r a r y .  The same i s  t r u e  
o f  c o l l o i d  d e p l e t i o n .  On th e  o t h e r  hand , th e  p r e s e n c e  
o f  c o l l o i d - l i k e  s u b s ta n c e  i n  th e  ly m p h a t ic s ,  a l th o u g h  
r a t h e r  c a p r i c i o u s  i n  i t s  o c c u r r e n c e ,  has  th e  a d v a n ta g e s  
t h a t  i t  i s  r e a d i l y  r e c o g n i s e d ,  c a n n o t  be co n fu sed  w i th
o th e r  a b n o r m a l i t i e s ,  and i s  u n l i k e l y  to  be a  p o s t ­
mortem a r t e f a c t .  I t  w i l l  t h e r e f o r e  be used  h e re  a s  
th e  p r i n c i p a l  in d e x  o f  " n e o n a ta l  ch an g es"  i n  t h e  
a d u l t  t h y r o i d .
C o n s id e r in g  t o g e t h e r  a l l  c a s e s  i n  which c o l l o i d ­
l i k e  s u b s ta n c e  was s e e n  i n  th e  ly m p h a t ic s ,  th e  
in c id e n c e  v a r i e s  re m a rk a b ly  l i t t l e  w i th  age  (T ab le  1 6 ) .  
A d i f f e r e n t  r e s u l t  i s  o b t a i n e d ,  how ever, by i g n o r in g  
th e  l e s s e r  d e g re e s  and  s e l e c t i n g  th e  c a se s  i n  which 
ly m p h a tic  d i s t e n s i o n  was b o th  p ro m in e n t  and e x t e n s i v e ,  
e q u a l l i n g  o r  e x c e e d in g  th e  p i c t u r e  seen  i n  any o f  th e  
n e o n a ta l  c a s e s .  ly m p h a t ic  d i s t e n s i o n  o f  t h i s  d eg re e  
o c c u rre d  e s p e c i a l l y  i n  th e  aged  (T able  1 7 ) .  Of t h e  
12 o u t s t a n d i n g  c a s e s ,  th e  y o u n g e s t  was aged 4 4 , and 
th e r e  was o n ly  one c a se  i n  e a c h  o f  th e  f i f t h  and 
s i x t h  d e c a d e s .  Seven o f  th e  12  c a s e s  o c c u r re d  i n  th e  
ag e -g ro u p  76 to  82. E x c e p t io n a l  d e g re e s  o f  ly m p h a t ic  
d i s t e n s i o n  were accom panied  by a n o ta b le  i n c r e a s e  i n  
th e  s e v e r i t y  o f  th e  e p i t h e l i a l  c h an g e s ,  som etim es 
ap p ro a c h in g  th e  p i c t u r e  seen  i n  th e  n e o n a t a l  t h y r o i d .
There was no d e f i n i t e  sex in c id e n c e  (T ab le  1 8 ) .
Whether o r  n o t  t h e r e  was any r e l a t i o n s h i p  to  th e  
cause o f  d e a th  was more d i f f i c u l t  to  d e te rm in e ,  
because  o f  th e  m u l t i p l i c i t y  o f  c a u se s  and because  o f
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the  p o s s i b i l i t y  t h a t  th e  a c t u a l  mode o f  dy ing  m ight 
be more im p o r ta n t  t h a n  th e  p r im a ry  cau se  o f  d e a th .
To c irc u m v e n t  t h e  d i f f i c u l t i e s  in v o lv e d  i n  c l a s s i f y i n g  
so many h e te ro g e n e o u s  c o n d i t i o n s ,  and i n  c l a s s i f y i n g  
ca se s  i n  w hich  more th a n  one d i s e a s e  o f  im p o r ta n c e  
was p r e s e n t ,  th e  c o n d i t i o n s  i n c r im in a te d  by p r e v io u s  
i n v e s t i g a t o r s  -  t u b e r c u l o s i s ,  p y ogen ic  i n f e c t i o n s ,  and 
i n t e s t i n a l  o b s t r u c t i o n  -  were f i r s t  s e l e c t e d ,  and  
th e  i n c id e n c e  i n  th e s e  c a s e s  compared w i th  th e  t o t a l  
in c id e n c e .  Prom a  s tu d y  o f  th e  re m a in d e r ,  i t  became 
c l e a r  t h a t  a  d i s t i n c t i o n  co u ld  be made betw een 
c o n d i t io n s  which were r a p i d l y  f a t a l  and c h ro n ic  
d i s e a s e s  o f  l o n g  d u r a t i o n .  The c a u s e s  o f  d e a th  were 
t h e r e f o r e  grouped i n t o  f o u r  c a t e g o r i e s ;
( l )  C ases o f  r e l a t i v e l y  sudden d e a th ,  such  a s  
those  due t o  m y o c a rd ia l  i n f a r c t i o n ,  pulm onary em bolism , 
a c c i d e n t a l  i n j u r i e s ,  o r  a s p i r a t i o n  o f  f o r e i g n  m a t e r i a l  
i n to  th e  r e s p i r a t o r y  t r a c t .  When any o f  th e s e  con­
d i t i o n s  had been  r a p i d l y  f a t a l ,  c a s e s  were in c lu d e d  
i n  t h i s  c a t e g o r y  r e g a r d l e s s  o f  any p r e - e x i s t i n g  
d i s e a s e .  In  no c a se  c o u ld  d e a th  be s a i d  to  have been  
i n s t a n t a n e o u s ;  th e  s h o r t e s t  i n t e r v a l  betw een th e  
o n se t  o f  t h e  f a t a l  c o n d i t io n  and d e a th  was 15 m in u te s ,  
but i n  most i n s t a n c e s  th e  i n t e r v a l  ran g e d  from  s e v e r a l
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hours  to  two o r  t h r e e  d a y s .  The use  o f  the  te rm  
"sudden d e a th "  t h e r e f o r e  does  n o t  im ply  an i n s t a n ­
tan e o u s  d e a th ,  i n  w hich  one would e x p e c t  th e  t h y r o id  
to he h i s t o l o g i c a l l y  n o rm al .
(2 ) A cute p e r i t o n i t i s ,  w h a tev e r  th e  c a u se ,  and 
o th e r  abdom inal c a t a s t r o p h i e s ,  such  a s  i n t e s t i n a l  
o b s t r u c t i o n  and m e s e n te r i c  embolism.
(3 )  C ases i n  w h ich  p y o g en ic  i n f e c t i o n  ( o t h e r  th a n  
i n t r a p e r i t o n e a l )  was c o n s id e re d  to  be e i t h e r  a  m ajo r  
or a  c o n t r i b u t o r y  cau se  o f  d e a th .
(4 ) A l l  o t h e r s .  T h is  c a te g o ry  in c lu d e s  a l l  
c a se s  o f  m a l ig n a n t  d i s e a s e  i n  w h ich  t h e r e  was no 
ev idence  t h a t  any o f  th e  above c o n d i t i o n s  had been a  
s i g n i f i c a n t  c o n t r i b u t o r y  cause  o f  d e a th .  T ubercu­
l o s i s  showed no a s s o c i a t i o n  w ith  t h y r o id  changes 
(Table 1 9 ) ,  and has t h e r e f o r e  been  in c lu d e d  i n  t h i s  
c a te g o ry .
In  th e  f i r s t  s e r i e s  o f  191 c a s e s ,  o m i t t in g  th e  4 
i n  w hich  t h e r e  was o b v io u s  a u t o l y s i s ,  ly m p h a tic  
d i s t e n s i o n  was commonest i n  t h e  f i r s t  c a te g o r y ,  a  
l i t t l e  l e s s  common i n  th e  seco nd , and c o n s id e r a b ly  
l e s s  common i n  th e  t h i r d  and f o u r t h  c a t e g o r i e s  
(Table 2 0 ) .  I n  t h e  second s e r i e s  o f  63 c a s e s ,  when 
H and E s e c t i o n s  a lo n e  were s t u d i e d ,  th e  r e s u l t s  were
s i m i l a r  e x c e p t  f o r  a  m arked ly  i n c r e a s e d  in c id e n c e  i n  
th e  t h i r d  c a te g o ry  (T ab le  2 1 ) .  The a d d i t i o n a l  exam­
i n a t i o n  o f  P .A .S . s e c t i o n s  p ro v id e d  a  f u r t h e r  11 
c a s e s ,  b u t  l e f t  th e  r e l a t i v e  p r o p o r t i o n s  much t h e  same 
(Table 2 2 ) .
Combining th e  f i g u r e s  o f  T a b le s  20 and 21 to  
make a  t o t a l  o f  250 c a s e s  (T ab le  2 3 ) ,  ly m p h a t ic  d i s ­
te n s io n  was s e e n  i n  51% o f  c a s e s  i n  th e  f i r s t  c a t e ­
go ry , i n  41% i n  th e  second  c a t e g o r y ,  i n  32% i n  th e  
t h i r d  c a te g o r y ,  and in  23% i n  t h e  f o u r t h  c a te g o ry .
Six o f  th e  12 o u t s t a n d i n g  c a s e s  were i n  th e  f i r s t  
c a te g o ry .
I t  w i l l  be s e e n ,  t h e r e f o r e ,  t h a t  ly m p h a t ic  d i s ­
t e n s io n  i s  r e l a t e d  b o th  to  t h e  age o f  th e  p a t i e n t  and 
to the  c au se  o f  d e a th .  The more p ronounced  exam ples 
occu r e s p e c i a l l y  i n  th e  e l d e r l y .  I t  t e n d s  to  be 
commoner i n  c a s e s  o f  "sudden d e a th "  and i n  th o s e  who 
have d ie d  o f  p y o g en ic  i n f e c t i o n ,  o r  o f  a c u te  
p e r i t o n i t i s  o r o t h e r  a c u te  abdom inal c o n d i t i o n .
S u r g ic a l  specim ens
The same ch anges  have been lo ok ed  f o r  i n  38 
s u r g i c a l  t h y r o id  sp e c im en s ,  i n  w hich  f i x a t i o n  was 
prompt and a d e q u a te .  P .A . S. s t a i n i n g  was used  o n ly  
when th e  ch an ges  were a l r e a d y  e v id e n t  i n  H and E
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s e c t i o n s .  There were 9 exam ples o f  d i f f u s e  e p i t h e l i a l  
h y p e r p l a s i a ,  28 o f  n o d u la r  g o i t r e  ( f o c a l  h y p e r p l a s i a ,  
i n v o lu t i o n  and d e g e n e r a t iv e  c h a n g e s ) ,  and 1 o f  no rm al 
th y ro id  t i s s u e  rem oved d u r in g  a  s e a r c h  f o r  a  p a r a ­
th y r o id  adenoma.
P iv e  c a s e s  o f  d i f f u s e  e p i t h e l i a l  h y p e r p l a s i a  
showed " n e o n a ta l  c h an g e s" .  I n  tw o, t h e r e  were f o c i  
o f  e p i t h e l i a l  d e sq u am a tio n ,  accom panied i n  one hy 
lym phatic  d i s t e n s i o n .  I n  t h e  o t h e r  t h r e e  c a s e s ,  
lym p ha tic  d i s t e n s i o n  was a s s o c i a t e d  w i th  advanced 
h y p e r p l a s i a  b u t  n o t  w i t h  e p i t h e l i a l  desqu am atio n  o r  
d i s o r g a n i s a t i o n  o f  a c i n i .
Of t h e  r e m a in in g  29 sp ec im en s , o n ly  two showed 
the  ch an g es . One t h y r o id  showed f o c a l  h y p e r p l a s i a ,  
i n v o lu t i o n  and f i b r o s i s ,  and in c lu d e d  a n odu le  showing 
both  ly m p h a t ic  d i s t e n s i o n  and th e  e p i t h e l i a l  ch an g es .
The p e r ip h e r y  o f  th e  n o d u le  was composed o f  s m a l l  
w e l l - p r e s e r v e d  h y p e r p l a s t i c  a c i n i ,  w h i le  i n  th e  
c e n t re  th e  p i c t u r e  was a k in  to  " d isk o m p le x a t io n "  i n  
the newborn, (P ig .  63A). I n  b o th  z o n e s ,  t h e r e  was a  
netw ork  o f  n a rro w  ly m p h a t ic s  c o n ta in in g  c o l l o i d - l i k e  
su b s ta n c e  (P ig .  63B). I n  th e  c e n t r e  o f  th e  n o d u le ,  
to o ,  were m asses o f  f r e e  c o l l o i d  su rro u n d e d  by m u l t i -  
n u c le a te  g i a n t  c e l l s .
A n o th e r  n o d u la r  t h y r o i d  showed ly m p h a t ic  d i s ­
t e n s io n  i n  a s s o c i a t i o n  w i th  e p i t h e l i a l  h y p e r p l a s i a  
(F ig .  81A).
In  none o f  t h e  spec im ens was ly m p h a t ic  d i s t e n s i o n  
seen  i n  r e l a t i o n  to  n o rm al o r  i n v o l u t i o n a l  a r e a s .
DISCUSSION
W hatever th e  c o n t r o v e r s y  su r ro u n d in g  th e  h i s t o ­
l o g i c a l  changes i n  th e  n e o n a t a l  t h y r o i d ,  a t  l e a s t  th e  
e x i s te n c e  o f  su c h  changes  i s  w e l l  e s t a b l i s h e d .  Not 
so w i th  t h e  a d u l t  t h y r o i d .  E p i t h e l i a l  desquam ation  
and a c i n a r  d i s o r g a n i s a t i o n  i n  th e  a d u l t  t h y r o id  have 
r e c e iv e d  c o m p a ra t iv e ly  l i t t l e  a t t e n t i o n ,  and th e y  have 
n ever been r e g a r d e d  a s  p a r t  o f  the  n o rm al s t r u c t u r e .
The m o rp h o lo g ic a l  s i g n i f i c a n c e  o f  th e  e p i t h e l i a l  
changes and ly m p h a tic  d i s t e n s i o n  has  a l r e a d y  been  
d is c u s s e d  i n  S e c t io n  1. I t  i s  s u f f i c i e n t  to  n o te  h e re  
t h a t  i n  th e  a d u l t ,  a s  i n  th e  newborn, th e  s m a l le r  a c i n i  
a re  th e  m ost s e v e r e ly  a f f e c t e d ,  so t h a t  th e  c h a r a c t e r ­
i s t i c  in v o lv em en t  o f  t h e  c e n t r a l  zone i n  th e  newborn 
i s  r e p l a c e d  i n  th e  a d u l t  by a  v a r i e t y  o f  p a t t e r n s  
dependent on  th e  d i s t r i b u t i o n  o f  th e  s m a l l e r  a c i n i .
In  e i t h e r  c a s e ,  i t  i s  th e  s m a l l e r ,  and t h e r e f o r e  th e  
more a c t i v e  a c i n i  (N ad le r  e t  a l . , 1954), w hich  re sp o n d
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most r e a d i l y  to  th e  unknown s t i m u l u s .  Because th e  
changes i n  th e  a d u l t  t h y r o i d  a r e  m i ld e r ,  and o f  th e  
type most d i f f i c u l t  to  d i s t i n g u i s h  from  a u t o l y t i c  
changes , th e  p r e s e n c e  o f  c o l l o i d - l i k e  s u b s ta n c e  i n  
the  ly m p h a t ic s  has  been  p r e f e r r e d  a s  a  m easure  o f  
" a c t i v a t i o n " .  The f a c t  t h a t  ly m p h a t ic  d i s t e n s i o n  
may o c c u r  a l s o  w i th  t h e  more u s u a l  p i c t u r e  o f  h y p e r ­
p l a s i a ,  a s  i n  th e  s u r g i c a l  c a s e s  o f  t o x i c  g o i t r e ,  
does n o t  d e t r a c t  from  i t s  v a lu e ;  h y p e r p l a s i a  and 
"desquam ation"  a r e  c o n s id e r e d  to  be o f  s i m i l a r  
s i g n i f i c a n c e ,  d i f f e r i n g  o n ly  i n  d e g re e .
N e a r ly  a l l  r e p o r t s  o f  "desquam ation "  i n  th e  a d u l t  
t h y r o id  have c o n ce rn e d  i t s  a s s o c i a t i o n  w i th  i n f e c t i o n s  
and to x a e m ia s ;  Sokolow (1895) i s  c r e d i t e d  w i th  h a v in g  
been th e  f i r s t  to  r e c o r d  t h i s  a s s o c i a t i o n .  Roger 
and G a rn ie r  ( 1898a) d e s c r ib e d  a  s c l e r o s i s  o f  th e  human 
th y r o id  i n  t u b e r c u l o s i s ,  and commented on th e  s ig n s  
o f  h y p e r a c t i v i t y  and th e  p re s e n c e  o f  a c i n i  "en v o ie  
de d i s p a r i t i o n " .  A more d e t a i l e d  d e s c r i p t i o n  o f  
desquam ation  and d i s o r g a n i s a t i o n  was g iv e n  i n  t h e i r  
e x p e r im e n ta l  o b s e r v a t i o n s  on th e  e f f e c t  o f  ty p h o id  
b a c i l l i  on th e  r a b b i t  t h y r o id  (Roger and G a r n ie r ,  
1898c). I n  a  l a t e r  p a p e r  on th e  human t h y r o id  i n  
a c u te  i n f e c t i o n s  (Roger and G a r n ie r ,  1899 ) ,  th ey  n o te d
d i s t e n s i o n  o f  th e  ly m p h a t ic s ,  c o l l o i d  d e p l e t i o n ,  and 
detachm ent o r  d e sq uam atio n  o f  th e  e p i th e l i u m ,  and 
commented t h a t  th e  g e n e r a l  a p p e a ra n c e  r e c a l l e d  t h a t  
o f  th e  i n f a n t i l e  t h y r o i d .  A number o f  s i m i l a r  
o b s e r v a t io n s  w ere c i t e d  by Hashimoto (1 912 ) .
A h ig h  d eg ree  o f  s p e c i f i c i t y  i n  r e l a t i o n  to  
d i f f e r e n t  c a u s a l  i n f e c t i o n s  was c la im e d  by F a r r a n t  
(1914). He s t a t e d  t h a t  th e  deg ree  o f  change was 
dependent on th e  am ount, v i r u l e n c e  and d u r a t i o n  o f  
th e  to x ae m ia ,  and s e p a r a t e d  th e  d i s e a s e s  s t u d i e d  i n to  
th r e e  g rou ps  a c c o rd in g  to  t h e i r  e f f e c t  on th e  t h y r o id .  
Chronic t u b e r c u l o s i s  was among th o se  p ro d u c in g  a 
"ch ro n ic  h y p e r p l a s i a " ,  t h a t  i s ,  a  s l i g h t  i n c r e a s e  i n  
c e l l s  accom panied  by abun dan t m asses o f  c o l l o i d ,  
w hile  a c u te  t u b e r c u l o s i s  was among th o se  p ro d u c in g  an  
"acu te  h y p e r p l a s i a " ,  t h a t  i s ,  l o s s  o f  c o l l o i d  and  o f  
a c i n a r  s t r u c t u r e .  So c o n s t a n t  were th e  changes  i n  
th e  t h y r o i d  t h a t  th e y  co u ld  be used  to  d e te rm in e  th e  
d u r a t io n  o f  th e  d i s e a s e ,  and  even to  d i f f e r e n t i a t e  
one c a u s a l  o rg an ism  from  a n o th e r .  M cC arrison  (1917) 
in c lu d e d  th e  c h i ld h o o d  f e v e r s  among th e  many 
d i s e a s e s  c a u s in g  su ch  ch an g es , b u t  s t r e s s e d  above a l l  
the in f lu e n c e  o f  i n t e s t i n a l  b a c t e r i a  and t h e i r  t o x i n s .
The p r o d u c t io n  o f  s i m i l a r  changes  e x p e r im e n ta l ly
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by Cramer (1926) and by Cole and Womack has  a l r e a d y  
been r e f e r r e d  to  (p . 3 8 ) .  P a r t i c u l a r l y  e f f e c t i v e  
i n  p ro d u c in g  th e  changes was th e  c o n te n t  o f  a  loo p  o f  
sm a ll  i n t e s t i n e  o f  dogs d y in g  o f  o b s t r u c t i o n  i n  th e  
r e g io n  o f  th e  i l e o - c a e c a l  v a lv e  (Cole and Womack,
1929). I t  was shown by Cole e t  a l .  (1929) t h a t  
i n f e c t i o n s  and to x ae m ia s  a r e  a s s o c i a t e d  w i th  s i m i l a r ,  
though  l e s s  e x t e n s i v e ,  changes i n  th e  human g la n d .
The most advanced  changes were i n  c a se s  o f  r e s p i r a t o r y  
i n f e c t i o n  o r  p e r i t o n i t i s .  Womack e t  a l .  (1928)
a t t a c h e d  c o n s id e r a b le  im p o rtan ce  to  th e  p ro d u c t io n  o f  
the  changes by i n j e c t i o n  o f  h i s t a m in e ,  a s  i n  th e s e  
e x p e r im e n ts  th e  m e ta b o l i c ,  s t r u c t u r a l  and c h em ic a l  
changes were n o t  accom panied  by a  r i s e  i n  t e m p e r a tu re ,  
showing t h a t  p y r e x ia  a lo n e  was n o t  r e s p o n s i b l e .
The changes r e p o r t e d  i n  young dogs f o l lo w in g  
i n f e c t i o n  w i th  Trypanosoma c r u z i  (G oble , 1954) were 
s i m i l a r ,  th ough  th e  c e l l s  i n  th e  a c i n a r  lum ina  more 
c lo s e l y  re sem b led  m acrophages th a n  desquam ated e p i ­
t h e l i a l  c e l l s .  The changes o c c u r re d  i n  12 o u t  o f  17 
fe m a le s ,  b u t  i n  o n ly  1 o u t  o f  17 m ales .
Nolan (1 9 3 8 ) ,  i n  a  s tu d y  o f  725 a u to p s y  sp ec im en s , 
d id  n o t  o b se rv e  e x te n s iv e  e p i t h e l i a l  desquam ation ; 
he n o te d  t h a t  c o l l o i d  d e p le t i o n  was a s s o c i a t e d  w i th
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a c u te  i n f e c t i o n s ,  b u t  n o t  w i th  d e a th  from  a c c i d e n t a l  
i n j u r i e s .  On th e  o t h e r  hand , S ig u r jo n s s o n  (1940) 
c o n s id e re d  t h a t  s i g n s  o f  c o l l o i d  r e s o r p t i o n  were more 
f r e q u e n t  i n  t u b e r c u l o s i s  th a n  i n  a c u te  i n f e c t i o n s ;  
ly m pha tic  d i s t e n s i o n  and e p i t h e l i a l  desquam ation  he 
d ism is se d  a s  b e in g  p o s t-m o rte m  a r t e f a c t s .
I n  th e  two s e r i e s  o f  a d u l t s  r e p o r t e d  h e r e ,  t h e r e  
i s  an undoub ted  r e l a t i o n  to  i n f e c t i o n  and to x ae m ia .  
Acute p e r i t o n i t i s  and  i n t e s t i n a l  o b s t r u c t i o n  were 
r a t h e r  more p rone  to  p ro duce  th e  changes th a n  were 
pyogenic  i n f e c t i o n s  g e n e r a l l y ,  o f  w hich  th e  g r e a t  
m a jo r i ty  were bronchopneum onia . None o f  th e  d i s e a s e  
groups c o n s id e re d  showed an i n v a r i a b l e  a s s o c i a t i o n  
w ith  t h y r o i d  ch an g es .
The p r e s e n t  f i n d i n g s  d i f f e r  from  th o se  o f  p r e v io u s  
o b s e rv e r s  i n  t h a t  t h e  changes o c c u r re d  most commonly, 
n o t  i n  i n f e c t i o n s  and to x a e m ia s ,  b u t  i n  a  group o f  
n o n - i n f e c t i v e  c o n d i t i o n s  w hich had i n  common a  
r e l a t i v e l y  s h o r t  i n t e r v a l  betw een o n s e t  and d e a th .
This u n e x p ec ted  f i n d i n g  p ro v id e s  th e  l i n k  between th e  
changes i n  th e  a d u l t  and th o s e  i n  th e  newborn. The 
e x a c t  cause  o f  d e a th  i n  the  newborn i s  o f t e n  d i f f i c u l t  
to  d e te rm in e ,  b u t  t h e r e  can be l i t t l e  doub t t h a t  i n  
th e  m a j o r i t y  o f  s t i l l b i r t h s  and n e o n a t a l  d e a th s  th e
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cause o f  d e a th  i s  one w h ich  o p e r a te d  f o r  a  r e l a t i v e l y  
s h o r t  p e r io d .  The "sudden d e a th "  group i n  th e  
a d u l t  s e r i e s  i s  t h e r e f o r e  th e  one which c o r re sp o n d s  
most c l o s e l y  w i th  th e  newborn.
The r a p i d i t y  w i th  which th e  changes have been 
shown to  o c c u r  h a s  a l r e a d y  been  m en tioned  (p . 4 9 ) .
The r e p o r t e d  a s s o c i a t i o n  w i th  t u b e r c u l o s i s  has  
n o t  been  co n firm ed  h e r e ,  b u t  t u b e r c u l o s i s  nowadays 
i s  seldom th e  a c u te  r a p i d l y - k i l l i n g  d i s e a s e  i t  was 
a t  th e  tim e o f  th e  e a r l i e r  r e p o r t s .
I n  th e  d i s c u s s i o n  on th e  n e o n a t a l  s e r i e s ,  and 
a g a in  i n  th e  g u in e a  p i g  e x p e r im e n ts ,  a  doubt has  
a l r e a d y  been  r a i s e d  a s  to  w h e th er  the  changes which 
a re  presum ed to  have o c c u r re d  d u r in g  l i f e  a r e  in d e e d  
th o se  o f  th e  no rm al t h y r o i d ,  o r  w h e th er  th e y  m ig h t be 
a t t r i b u t e d  i n  some m easure to  th e  f a c t o r s  which caused  
d e a th .  T h is  doubt i s  c o n s id e r a b ly  s t r e n g th e n e d  by 
the  c l e a r ,  th oug h  i n c o n s t a n t ,  a s s o c i a t i o n  w i th  th e  
cause o f  d e a th  i n  a d u l t s ,  and e s p e c i a l l y  by th e  a s s o c ­
i a t i o n  w i th  "sudden d e a th " .  The low er in c id e n c e  and 
th e  l e s s e r  e x te n t  o f  th e  changes i n  the  a d u l t  a r e  
e x p la in e d  by th e  n o rm a lly  low er l e v e l  o f  f u n c t i o n a l  
a c t i v i t y  i n  th e  a d u l t  t h y r o id .
The o b s e r v a t io n s  i n  th e  d i f f e r e n t  age g ro ups
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su g g e s t  t h a t  th e  s u s c e p t i b i l i t y  to  such  changes 
d im in ish e s  v e ry  g r a d u a l ly  a f t e r  th e  t h i r d  day o f  
l i f e ,  i s  c o n s id e r a b ly  re d u c e d  by th e  age o f  6 months 
but i n  m idd le  c h i ld h o o d  has n o t  y e t  f a l l e n  to  th e  
a d u l t  l e v e l .  Cooper (1 9 2 5 ) ,  d e s c r i b i n g  th e  h i s t o ­
l o g i c a l  s t r u c t u r e  o f  th e  no rm al th y r o id  from  i n t r a ­
u t e r i n e  l i f e  to  o ld  a g e ,  f i r s t  m en tioned  " p i l i n g "  
and de tachm en t o f  th e  e p i th e l iu m  i n  h e r  a cc o u n t  o f  th e  
th y r o id  a t  3 to  4 m onths.
I n  o ld  a g e ,  tho u g h  one would n o t  s u g g e s t  t h a t  
the t h y r o id  e n t e r s  i t s  second  c h i ld h o o d ,  t h e r e  a p p e a rs  
to be a g a in  some i n c r e a s e  i n  s u s c e p t i b i l i t y .  I t  i s  
ind eed  p o s s i b l e  t h a t  i n  t h e  a g ed , t h y r o id  f u n c t i o n  
m ight d im in is h  more r a p i d l y  th a n  hormone r e q u i r e m e n ts ,  
r e s u l t i n g  i n  a  s t a t e  o f  d im in ish e d  r e s e r v e  o r  p o t e n t i a l  
i n s u f f i c i e n c y  a n a lo g o u s  to  th e  s t a t e  o f  th e  g la n d  i n  
l a t e  f o e t a l  l i f e .
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SUMMARY
The ch an g es  d e s c r ib e d  i n  th e  t h y r o id  a t  b i r t h  
have been lo o k ed  f o r  i n  t h y r o i d s  a t  o th e r  a g e s  up to  
90 y e a r s .
The e p i t h e l i a l  changes and accom panying c o l l o i d  
d e p le t i o n  o c c u r  w i th  g r a d u a l ly  d im in is h in g  f re q u e n c y  
d u r in g  th e  f i r s t  s i x  months o f  l i f e ,  b u t  may o c c u r  
a ls o  i n  l a t e r  c h i ld h o o d .  I n  a d u l t  l i f e ,  th e  s e v e r e r  
changes, i n v o lv in g  d i s o r g a n i s a t i o n  o f  th e  a c i n i ,  a r e  
r a r e ;  m i ld e r  changes  a re  common, b u t  can n o t  be d i s ­
t in g u i s h e d  w i th  c e r t a i n t y  from  th o se  o f  a u t o l y s i s .
D i s t e n s io n  o f  the  ly m p h a t ic s  by c o l l o i d - l i k e  
su b s ta n c e  i s  no l e s s  common i n  th e  a d u l t  th a n  i n  th e  
n e o n a t a l  t h y r o i d ,  and t e n d s  to  be more p ro m inen t i n  
o ld  a g e . I t  i s  most commonly se en  when d e a th  has  been 
due to  some r a p i d l y - f a t a l  c o n d i t i o n  such a s  m y o c a rd ia l  
i n f a r c t i o n ,  pulm onary embolism, o r  a c c i d e n t a l  i n j u r y ,  
and shows a l s o  an a s s o c i a t i o n  w i th  pyogen ic  i n f e c t i o n s ,  
a c u te  p e r i t o n i t i s  and i n t e s t i n a l  o b s t r u c t i o n .
I t  i s  su g g e s te d  t h a t  th e  d im in ish e d  s u s c e p t i b i l i t y  
o f  th e  a d u l t  t h y r o id  to  th e  e p i t h e l i a l  changes  so 
commonly found  a t  b i r t h  i s  due t o  th e  n o rm a lly  low er 
l e v e l  o f  p h y s i o l o g i c a l  a c t i v i t y  i n  th e  a d u l t  t h y r o i d ,  
and a g r e a t e r  r e s e r v e  c a p a c i ty .  The g r e a t e r  s e v e r i t y  
o f  th e  changes i n  o ld  age may be due to  l o s s  o f  t h i s  
r e s e r v e  c a p a c i ty .
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5. THE PRESENCE OF ATYPICAL AND
SQUAMOUS EPITHELIUM IN THE THYROID
Only r a r e l y  i s  squamous e p i th e l iu m  seen  i n  th e  
human t h y r o i d .  I n  most r e p o r t e d  i n s t a n c e s ,  th e  
g land  h as  been th e  s e a t  o f  a  c h ro n ic  in f lam m ato ry  
p r o c e s s ,  and th e  c o n d i t i o n  has  been i n t e r p r e t e d  a s  
one o f  squamous m e t a p l a s i a ,  though  some a u th o r s  have 
re g a rd e d  squamous i s l e t s  a s  r e p r e s e n t i n g  u l t im o -  
b r a n c h i a l  o r  t h y r o g l o s s a l  re m n a n ts .
My own o b s e r v a t io n s  s u g g e s t  t h a t  w h ile  t r u e  
s t r a t i f i e d  squamous e p i th e l iu m  i s  r a r e  i n  th e  human 
t h y r o id ,  o t h e r  fo rm s o f  a t y p i c a l  e p i th e l iu m ,  more o r  
l e s s  r e s e m b l in g  squamous e p i th e l iu m ,  a re  n o t  uncommon. 
T his s tu d y  a ro s e  o u t  o f  th e  o b s e r v a t io n  o f  a t y p i c a l  
e p i th e l iu m  i n  5 o f  th e  n e o n a t a l  t h y r o id s  d e s c r ib e d  i n  
S e c t io n  1. A s e a r c h  f o r  s i m i l a r  e p i th e l iu m  i n  
a u to p sy  specim ens from  28 i n f a n t s  and c h i l d r e n  and 191 
a d u l t s  y i e l d e d  26 exam ples . The b lo c k s  o f  t i s s u e  from  
th e s e  c a s e s  had been t a k e n  a t  random, th e  s i t e  and th e  
number o f  b lo c k s  v a ry in g  from  case  to  c a s e .  To g a in  
a c l e a r e r  i d e a  o f  th e  in c id e n c e  o f  a t y p i c a l  e p i th e l iu m  
i n  th e  t h y r o i d  a t  a u to p s y ,  a  c o n s e c u t iv e  s e r i e s  o f  63 
a d u l t  t h y r o i d s  was examined i n  w hich  th e  b lo c k s  were
tak en  from  3 s t a n d a r d  s i t e s ;  one from  th e  c e n t r a l  
zone o f  each  l a t e r a l  lo b e ,  and  th e  t h i r d  i n  th e  
m id l in e .  E ig h te e n  exam ples were found . Twelve 
s u r g i c a l  and 4 a u to p s y  spec im ens from  o th e r  s o u rc e s  
b r in g  th e  t o t a l  number o f  c a s e s  c o n s id e re d  h e re  to  
65 (Appendix 4 ) .
Morphology
Many v a r i e t i e s  o f  a t y p i c a l  e p i th e l iu m  were s e e n ,  
and o n ly  a  few  o f  th e s e  co u ld  c o n f i d e n t l y  be l a b e l l e d  
"squamous". The u l t i m a t e  c r i t e r i o n  f o r  the  i d e n t i f i ­
c a t io n  o f  s t r a t i f i e d  squamous e p i th e l iu m  i s  th e  
p re sen c e  o f  i n t e r c e l l u l a r  p r i c k l e s  o r  " b r id g e s " ,  and 
th e s e  were seen  i n  o n ly  3 i n s t a n c e s .  I n  many o t h e r  
exam ples, th e  g e n e r a l  s t r u c t u r e  was t h a t  o f  s t r a t i f i e d  
squamous e p i th e l iu m ,  b u t  i n t e r c e l l u l a r  b r id g e s  co u ld  
n o t  be i d e n t i f i e d  w i th  c e r t a i n t y .  K e r a t i n i s a t i o n  
was n o t  o b se rv e d .
The a t y p i c a l  e p i th e l iu m  to o k  th e  form o f  s o l i d  
c e l l  n e s t s ,  n e s t s  w i th  lum ina , and t h y r o id  a c i n i  
p a r t l y  o r  w ho lly  l i n e d  by s t r a t i f i e d  e p i th e l iu m  
(F ig s .  64, 65) b u t  th e s e  form s were n o t  n e c e s s a r i l y  
p r e s e n t  t o g e t h e r  i n  any i n d i v i d u a l  c a se .
The commonest a p p ea ran ce  was a s o l i d  n e s t  o f
-  160 -
c e l l s  w i th  l a r g e  o v a l  o r  e l l i p t i c a l  n u c l e i  and 
cy top lasm  w hich  s t a i n e d  p u r p l i s h  i n  H and E s e c t i o n s ,  
b o th  n u c le u s  and c y to p la sm  c o n t r a s t i n g  s h a r p ly  w i t h  
th ose  o f  th e  n e ig h b o u r in g  t h y r o i d  e p i th e l iu m  (F ig .
64A). The n e s t s  were som etim es ro u n d ed , sometimes 
e lo n g a te d ,  and  o f t e n  showed many a p p a r e n t l y  b ra n c h in g  
p r o c e s s e s .  I n  a  few i n s t a n c e s ,  the  n e s t s  were 
s o l i t a r y ;  more o f t e n ,  t h e r e  was a  c l u s t e r  o f  c l o s e l y -  
r e l a t e d  n e s t s ,  which on s e r i a l  s e c t i o n  were u s u a l l y  
seen to  be c o n t in u o u s  w i th  one a n o th e r .
A sm a ll  roun d  o r  e lo n g a te d  lumen was o c c a s i o n a l l y  
p r e s e n t  i n  th e  c e n t r e  o f  th e  e p i t h e l i a l  n e s t ,  and th e  
long a x e s  o f  th e  n u c l e i  te n d e d  to  form  c o n c e n t r i c  r i n g s  
about th e  lumen. When th e  lumen was l a r g e r ,  t h e r e  
was a  c lo s e  re se m b la n c e  to  th e  t r u e  th y r o id  a c i n i  
(F ig s .  64B, 6 5 ) ;  th e  c o n te n t s ,  however, were sometimes 
u n l ik e  c o l l o i d ,  c o n s i s t i n g  o f  d i s c r e t e  s t r a n d s  o r  
p a r t i c l e s  w hich  to o k  b o th  e o s in  and th e  P .A .S . s t a i n  
much more s t r o n g l y .  R a r e ly ,  th e  lumen was d i s t e n d e d ,  
and th e  l i n i n g  e p i th e l iu m  was red u c ed  to  a  s i n g l e  
f l a t t e n e d  l a y e r  (F ig .  69 ) .
D i r e c t  c o n t i n u i t y  was d em o n s tra te d  i n  s e v e r a l  
c a se s  betw een th e  a t y p i c a l  e p i th e l iu m  and t r u e  t h y r o id  
e p i th e l iu m  ( F ig s .  65A and B). When a c i n i  were l i n e d
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p a r t l y  by s t r a t i f i e d  and p a r t l y  by norm al t h y r o id  
e p i th e l iu m ,  th e  c o n te n t s  s t a i n e d  a s  f o r  norm al c o l l o i d .
A no ther v a r i e t y  o f  a t y p i c a l  e p i th e l i u m ,  se en  o n ly  
in  a d u l t  t h y r o i d s ,  too k  th e  form o f  a  s in g l e  r i n g  o f  
c e l l s  r e s e m b l in g  th o se  o f  th e  b a s a l  l a y e r  o f  s t r a t i f i e d  
squamous e p i t h e l i u m ,  w i th  t h e i r  n u c l e i  a r r a n g e d  
r a d i a l l y  (F ig .  6 7 ) .  The r i n g  e n c lo s e d  a  group o f  
c e l l s  w i th  d a r k e r - s t a i n i n g  n u c l e i  i n  some i n s t a n c e s ,  
or a  t i n y  empty lumen i n  o t h e r s .  C e l l  n e s t s  o f  t h i s  
type were n e a r l y  a lw ay s seen  i n  c o n ju n c t io n  w i th  th o s e  
d e s c r ib e d  above , and were a s s o c i a t e d  w i th  lym p hocy tic  
i n f i l t r a t i o n .  The few i n s t a n c e s  i n  w hich  th e y  were 
n o t  accom panied by o th e r  v a r i e t i e s  o f  a t y p i c a l  e p i ­
th e l iu m  a re  e x c lu d ed  from  c o n s i d e r a t i o n ,  a s  a  c l e a r  
d i s t i n c t i o n  co u ld  n o t  a lw ays be made between e p i th e l iu m  
of t h i s  type  and o t h e r  c e l l s  which occu r i n  ly m pho cy tic  
f o c i  i n  th e  t h y r o i d ,  p a r t i c u l a r l y  th o se  o f  sm a l l  empty 
d i s i n t e g r a t i n g  a c i n i .
I n  one n e o n a t a l  t h y r o i d  (Case 4 ) ,  a n e s t  o f  
s t r a t i f i e d  e p i th e l iu m ,  i t s  w a l l  a b o u t  s i x  c e l l s  t h i c k ,  
su rrou nded  a  sm a l l  lumen w i th o u t  s t a i n a b l e  c o n te n t s .
The in n e r  l a y e r  o f  c e l l s  a p p ea re d  to  be c i l i a t e d .
In  f u r t h e r  d e s c r ib in g  th e  a t y p i c a l  e p i th e l iu m ,
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a d i s t i n c t i o n  m ust be made betw een norm al and abnorm al 
th y r o id s .
H i s t o l o g i c a l l y  no rm al t h y r o i d s
T h i r t y  two a d u l t  t h y r o i d s ,  and a l l  7 t h y r o id s  
from s u b j e c t s  below th e  age o f  10 y e a r s ,  were con­
s id e r e d  to  be h i s t o l o g i c a l l y  n o rm al.  I n c lu d e d  i n  t h i s  
group a re  Case 12, i n  w hich  t h e r e  were s c a n ty  lympho­
c y t i c  f o c i  u n r e l a t e d  to  th e  a t y p i c a l  e p i th e l iu m ,  Case 
47, i n  w hich t h e r e  was a  h i s t o r y  o f  th y ro id e c to m y  f o r  
G rav es1 d i s e a s e  10 y e a r s  p r e v i o u s ly  b u t  no h i s t o ­
l o g i c a l  a b n o rm a l i ty  i n  th e  t h y r o i d ,  and Case 49 , i n  
which th e r e  was a  t r u e  adenoma u n r e l a t e d  to  th e  
a t y p i c a l  e p i th e l iu m .
I n  n e a r l y  a l l  c a s e s ,  th e  c e l l  n e s t s  were e i t h e r  
s o l i t a r y  o r  o c c u r r e d  i n  a  s i n g l e  c l u s t e r ,  th e  whole o f  
which cou ld  be view ed i n  a  s i n g l e  h igh-pow er f i e l d .  
E xam ina tion  o f  s e r i a l  s e c t i o n s  c o n t r a d i c t e d  th e  
im p re ss io n  som etim es g a in e d  o f  a  d u c t  o r b ra n c h in g  
system  o f  d u c t s ;  th e  e x t e n t  o f th e  a t y p i c a l  e p i th e l iu m ,  
a s  judged from  f u r t h e r  s e c t i o n s  o f  th e  same b lo c k ,  was 
no g r e a t e r  th a n  th e  e x t e n t  a s  s e e n  i n  the  o r i g i n a l  
p lan e  o f  s e c t i o n .  When th e  fo c u s  was t r a c e d  to  i t s  
t e r m in a t io n  by means o f  s e r i a l  s e c t i o n s ,  th e  lumen, i f
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p r e s e n t ,  became g r a d u a l ly  s m a l l e r  a n d  f i n a l l y  
d is a p p e a re d ,  l e a v i n g  a  s o l i d  n e s t ;  th e n  t h i s  n e s t  too  
became s m a l l e r ,  u n t i l  i t  was r e p r e s e n te d  o n ly  by an  
in co n sp ic u o u s  band o f  f l a t t e n e d  c e l l s  which m ight 
o th e rw is e  e a s i l y  have e sc a p e d  n o t i c e .
When a t y p i c a l  e p i t h e l iu m  had been i d e n t i f i e d ,  
f u r t h e r  b lo c k s  o f  t i s s u e  were ta k e n  from  the  same 
g lan d . I n  36 o f  th e  39 c a s e s ,  no f u r t h e r  a t y p i c a l  
e p i th e l iu m  was fo u n d . I n  2 c a s e s ,  a  s i m i l a r  fo c u s  was 
found i n  th e  o p p o s i t e  l o b e ,  and  i n  one c ase  th e  f o c i  
p roved to  be m u l t i p l e .
The f o c i  o c c u r re d  w i th  a b o u t  e q u a l  f re q u e n c y  i n  
the  r i g h t  and  l e f t  l o b e s ,  b u t  were l e s s  commonly seen  
in  th e  i s th m u s .
In  4 c a s e s ,  th e  f o c i  were accom panied by t r i v i a l  
lym phocy tic  i n f i l t r a t i o n ,  w h ile  lym phocy tes  were n o t  
seen  e lsew h e re  i n  th e  g la n d .  In  th e  one case  a l r e a d y  
m entioned where s c a n ty  sm a ll  lym p hocy tic  f o c i  were 
s c a t t e r e d  th ro u g h o u t  th e  g la n d ,  th e s e  were n o t  
a s s o c i a t e d  w i th  th e  a t y p i c a l  e p i th e l iu m .  lym phocy tes  
were n o t  se e n  i n  any o f  th e  re m a in in g  c a s e s .
H i s t o l o g i c a l l y  abnorm al t h y r o id s
T h is  group co m p rise s  a l l  th e  rem a in in g  a u to p sy  
specim ens, and a l l  th e  s u r g i c a l  specim ens -  26 c a se s
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i n  a l l .  There  were 6 c a s e s  o f  t o x i c  g o i t r e ,  2 o f  
n o n - to x ic  n o d u la r  g o i t r e ,  6 o f  c h ro n ic  t h y r o i d i t i s ,  
and 3 o f  myxoedema, a s  w e l l  a s  9 c l i n i c a l l y  norm al 
th y r o id s  w hich  a t  a u to p s y  showed f o c a l  ly m pho cy tic  
i n f i l t r a t i o n .
The f o c i  o f  a t y p i c a l  e p i th e l iu m  i n  th e s e  c a s e s  
were a s s o c i a t e d  e i t h e r  w i t h  c h ro n ic  in f lam m ato ry  
c e l l u l a r  i n f i l t r a t i o n  o r  w i t h  f o c a l  o r  d i f f u s e  f i b r o s i s  
(F ig .  8 9 ) .  M u l t ip le  f o c i  were th e  r u l e  i n  t h i s  
g roup , and  th e r e  was a  w ide r  ra n g e  o f  ty p e s  o f  e p i ­
th e l iu m  th a n  i n  th e  h i s t o l o g i c a l l y  norm al t h y r o id s .
In  a l l  c a s e s  t h e r e  were c e l l  n e s t s ,  w i th  o r  w i th o u t  
lum ina, s i m i l a r  to  th o s e  a l r e a d y  d e s c r ib e d ;  th e  
th r e e  exam ples i n  w hich  i n t e r c e l l u l a r  b r id g e s  were 
i d e n t i f i e d  a l l  b e lo ng  to  t h i s  g roup . In  a d d i t i o n ,  
th e r e  cou ld  be seen  w i th in  th e  lym phocy tic  f o c i  
e p i t h e l i a l  n e s t s  w hich  showed l e s s  resem b lan ce  to  
squamous e p i th e l i u m ,  a s  w e l l  a s  some in  w hich  th e  
b a s a l  c e l l s  o n ly  a p p e a re d  to  be r e p r e s e n t e d ,  and 
o th e r s  w hich  i n  t h e i r  d i f f e r e n t  form s re sem b led  the  
s t r u c t u r e s  more u s u a l ly  a s s o c i a t e d  w ith  lym phocy tic  
i n f i l t r a t i o n  -  sm a ll  empty h y p e r p l a s t i c  a c i n i ,  i n t r a -  
a c i n a r  g i a n t  c e l l s ,  and o x y p h i l i c  c e l l s .  I t  was 
o c c a s io n a l ly  p o s s ib l e  to  t r a c e  i n  a  s i n g l e  s e c t i o n
-  165 -
s e v e r a l  t r a n s i t i o n  form s betw een  h y p e r p l a s t i c  t h y r o id  
e p i th e l iu m  and s o l i d  c e l l  n e s t s  (F ig s .  66, 67, 68). 
S e v e ra l  o t h e r  c l i n i c a l l y  no rm al t h y r o i d s ,  n o t  l i s t e d  
h e re ,  showed su ch  t r a n s i t i o n  form s i n  r e l a t i o n  to  
lym ph ocy tic  f o c i  o r  to  a r e a s  o f  f i b r o s i s ,  w i th o u t  th e  
s o l i d  o r  h o llo w  c e l l  n e s t s  w hich  a r e  s u g g e s t iv e  o f  
squamous e p i th e l iu m .
The most e x te n s iv e  example was i n  a  c a se  o f  
myxoedema (Case 8 ) ,  i n  which th e  parenchyma was 
redu ced  to  sm a ll  i r r e g u l a r  i s l e t s  w id e ly  s e p a r a t e d  by 
dense f i b r o u s  t i s s u e  (F ig s .  69, 7 0 ) .  No norm al 
th y r o id  e p i t h e l i u m  was p r e s e n t ,  th e  i s l e t s  c o n s i s t i n g  
e i t h e r  o f  a t y p i c a l  o r  o f  o x y p h i l i c  e p i th e l iu m .  A l l  
th e  form s o f  a t y p i c a l  e p i th e l i u m  a l r e a d y  d e s c r ib e d  
were s e e n ,  i n c l u d i n g  t r u e  s t r a t i f i e d  squamous 
e p i th e l iu m  (F ig .  7 1 ) .
The in c id e n c e  o f  a t y p i c a l  e p i th e l iu m  i n  th e  th y r o id  
a t  a u to p s y
( l )  The a d u l t  t h y r o id  (T able  2 4 ) .  The t o t a l  
in c id e n c e  i n  t h e  191 a d u l t  t h y r o id s  i n i t i a l l y  examined 
was 12.6%. In  th e  l a t e r  s e r i e s  o f  63 a d u l t  t h y r o i d s ,  
in  which more b lo c k s  o f  t i s s u e  were examined and c a re  
was ta k e n  to  i n c lu d e  th e  c e n t r a l  zone o f  e a c h  l a t e r a l
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lo b e ,  th e  in c id e n c e  was 28.6%. As even i n  th e  second
s e r i e s  o n ly  a  v e ry  sm a ll  p r o p o r t i o n  o f  th e  t o t a l  
th y r o id  t i s s u e  was exam ined, i t  i s  c e r t a i n  t h a t  th e
Sex i n c i d e n c e : There was a  predom inance o f
males (T ab le  2 4 ) ,  w h ich  was a c c o u n te d  f o r  e n t i r e l y  by 
th e  h ig h e r  in c id e n c e  i n  th e  male o f  a t y p i c a l  e p i ­
th e l iu m  i n  h i s t o l o g i c a l l y  n o rm al t h y r o id s  (T able  2 5 ) .
A ty p ic a l  e p i t h e l iu m  a s s o c i a t e d  w i th  ly m pho cy tic  
i n f i l t r a t i o n  o r  f i b r o s i s  was seen  i n  7 o u t  o f  106 
f e m a le s ,  b u t  i n  o n ly  3 o u t  o f  148 m ales .  The 
d i s p a r i t y  was due to  th e  h ig h e r  in c id e n c e  o f  ’’f o c a l  
t h y r o i d i t i s ” i n  th e  fem a le .  ’’F o c a l  t h y r o i d i t i s ” , 
when p r e s e n t ,  a p p e a re d  to be e q u a l ly  l i k e l y  to  provoke 
t r a n s f o r m a t io n  t o  a t y p i c a l  e p i th e l iu m  i n  e i t h e r  sex  
(Table 2 6 ) .
Age i n c i d e n c e : The in c id e n c e  o f  a t y p i c a l  e p i ­
th e l iu m  r o s e  d u r in g  e a r l y  and m iddle a d u l t  l i f e ,  
r e a c h in g  i t s  maximum i n  th e  s e v e n th  decade , w i th  a  
su b seq u e n t  f a l l  (T ab le  2 4 ) .  Such an age in c id e n c e  
might i n d i c a t e  t h a t  th e  developm ent o f  a t y p i c a l  
e p i th e l iu m  f o l lo w s  i n  th e  wake o f  lym phocy tic  
i n f i l t r a t i o n ,  which r e a c h e s  i t s  maximum i n  th e  s i x t h  
decade (T ab le  3 1 ) .  Yet even when th y r o id s  showing
t r u e  indfipence i s  v e ry  much h ig h e r .
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lym phocy tic  i n f i l t r a t i o n  a r e  e x c lu d e d  from c o n s id e r a ­
t i o n ,  t h e r e  i s  a g a in  a  s i m i l a r  age d i s t r i b u t i o n  
(Table 25 and F ig .  7 2 ) .
(2 ) The i n f a n t  t h y r o i d . The f i n d in g  o f  a t y p i c a l  
e p i th e l iu m  i n  o n ly  5 o u t  o f  106 n e o n a ta l  t h y r o i d s ,  and 
in  none o f  th e  s u b j e c t s  aged  9 days to  6 months, 
i n d i c a t e s  t h a t  th e  in c id e n c e  i s  low er i n  in f a n c y  th a n  
in  a d u l t  l i f e .  When i t  i s  remembered t h a t  a  s e c t i o n  
th ro u g h  th e  i n f a n t  t h y r o id  d i s p l a y s  a  much g r e a t e r  
p r o p o r t io n  o f  th e  t o t a l  t i s s u e  th a n  does a  s e c t i o n  o f  
th e  a d u l t  g la n d ,  i t  i s  o b v io u s  t h a t  th e  d i s c re p a n c y  i s  
c o n s id e r a b ly  g r e a t e r  th an  would ap p ea r  from  th e s e  
f i g u r e s .
DISCUSSION
There can be l i t t l e  doub t t h a t  many o f  th e  
r e f e r e n c e s  i n  th e  l i t e r a t u r e  to  "squamous e p i t h e l i u m ” 
in  t h e  t h y r o id  co n ce rn  a l s o  the  o t h e r  v a r i e t i e s  o f  
a t y p i c a l  e p i th e l iu m  d e s c r ib e d  h e re .  Most r e p o r t s  
have r e l a t e d  t o  th e  a s s o c i a t i o n  betw een squamous 
e p i th e l iu m  and c h ro n ic  t h y r o i d i t i s  o r  f i b r o u s  
s c l e r o s i s  o f  th e  t h y r o i d .  Some o f  th e s e  a re  summarised 
below:
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W egelin  (1 9 2 6 ) :  Squamous e p i th e l iu m  i n  t h r e e
adenomas w i th  e x te n s iv e  in f la m m a to ry  changes .
Boyden e t  a l .  (1 9 3 5 ):  In  some c a se s  o f  " R ie d e l ’ s
d i s e a s e  ".
J a f f e  ( l9 3 7 ) i  Four c a s e s  a s s o c i a t e d  w i th  
s c l e r o s i n g  and in f la m m a to ry  changes . A lso  3 c a s e s  o f  
squamous c a rc in o m a .
M a rsh a l l  e t  a l .  (1 9 4 8 ):  O c c a s io n a l  e p id e r m i d i s a t i o n
in  "Group I ” ( i . e .  s u b a c u t e ) t h y r o i d i t i s .
J o 11 ( l9 3 9 )s  Squamous e p i th e l iu m ,  w i th  k e r a t i n i s a -  
t i o n ,  i n  1 o u t  o f  81 c a s e s  o f  H ashim oto’ s d i s e a s e .
H arry  (1 9 4 0 ) :  E x te n s iv e  squamous m e ta p la s i a  i n
some c a s e s  o f  R i e d e l ’ s d i s e a s e .
K l in c k  and Menk (1951 ):  41 c a s e s ,  i n c lu d in g  4 o f
c h ro n ic  n o n - s p e c i f i c  t h y r o i d i t i s ,  5 o f  H ash im oto1s 
d i s e a s e  and 2 o f  R i e d e l ’ s d i s e a s e .
Saxen (19 51 ):  In  a  case  o f  su b acu te  t h y r o i d i t i s .
B u l lo c k  (1 9 5 2 ):  4 c a s e s  -  3 o f  c h ro n ic  t h y r o i d ­
i t i s  and 1 o f  t h y r o id  adenoma.
L indsay  e t  a l .  (195 2 ):  In  f i b r o t i c  form s o f
lym phadenoid g o i t r e .
H arlan d  and F r a n t z  (19 56 ):  In  one type  o f  s trum a
lymphomatosa.
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D ouglass  and Ja co b so n  (1957 )'• I n  a l l  o f  9 c a s e s  
o f myxoedema.
The a s s o c i a t i o n  w i th  in f la m m a to ry  changes l e d  
most o f  th e s e  a u th o r s  to  d e c id e  i n  f a v o u r  o f  a  m eta ­
p l a s t i c  r a t h e r  t h a n  a d e v e lo p m e n ta l  o r i g i n  f o r  th e  
squamous e p i th e l iu m ,  on an a n a lo g y  w i th  th e  c o n d i t i o n s  
under w h ich  squamous m e ta p la s i a  o c c u rs  e lsew h e re  i n  
the  body. As Saxen (1951) rem arked , th e  p re s e n c e  o f  
squamous e p i th e l iu m  i s  "o b v io u s ly  a  r e s u l t  o f  a l t e r e d  
c o n d i t io n s  due to  in f la m m a t io n " .  Of p a r t i c u l a r  
i n t e r e s t  i s  one o f  J a f f e ’ s c a s e s ,  i n  which squamous 
e p i th e l iu m  was c o n f in e d  to  th e  r e g io n  o f  a  m e t a s t a t i c  
s t r e p t o c o c c a l  a b s c e s s .
Squamous e p i th e l i u m  i n  p a p i l l a r y  carc inom a o f  
th e  t h y r o id ,  w h ich  r e a c h e s  an  in c id e n c e  o f  15%
(K lin ck  and Menk, 1951) o r  even h ig h e r  (M eissn e r  and 
A d le r ,  1 9 5 8 ) ,  h as  a l s o  been a t t r i b u t e d  to  m e ta p la s i a .
That th y r o id  e p i th e l i u m  i s  c a p a b le  o f  u n d e rg o in g  
squamous m e ta p la s i a  i s  beyond a l l  d o u b t .  E x p e r i ­
m e n ta l ly ,  squamous m e ta p l a s i a  has been r e p o r t e d  a f t e r  
i n j e c t i o n s  o f  o - a m id o - a z o to lu o l  (Y osh ida , 1932), 
fo l lo w in g  l a r g e  d oses  o f  r a d i o a c t i v e  io d in e  (G oldberg  
e t  a l . ,  1950), and i n  v i ta m in  A d e f i c i e n c y  (McCullough 
and D a l l d o r f , 1937; Hume e t  a l .  1939; G i t l i n ,  1957).
-  170 -
Van Dyke (1955) a l s o  d e s c r ib e d  squamous m e ta p l a s i a  i n  
the  r a t  t h y r o i d  a s  a  r e s u l t  o f  v i t a m in  A d e f i c i e n c y ,  
hu t n o te d  s m a l l  squamous c y s t s  i n  25% o f  h i s  c o n t r o l  
an im a ls .
The o p p o s in g  v iew , t h a t  squamous e p i th e l iu m  i n  th e  
th y ro id  i s  o f  d e v e lo p m e n ta l  o r i g i n ,  has been f a v o u re d  by 
a sm a ll  m in o r i t y  o f  w r i t e r s  who have o b se rv ed  e p i t h e l i a l  
n e s t s  i n  h i s t o l o g i c a l l y  norm al t h y r o i d s .  D u c t - l i k e  
s t r u c t u r e s  were d e s c r ib e d  i n  th r e e  f o e t a l  t h y r o i d s  by 
Hermann and Verdun (1 8 9 9 ) ,  and i n t e r p r e t e d  a s  p o s t -  
b r a n c h ia l  r e m n a n ts ,  w h ile  K lo e p p e l  (1910) n o te d  squamous 
n e s t s  i n  one n e o n a t a l  and t h r e e  a d u l t  t h y r o i d s .
Getzowa (1907, 1911) d e s c r ib e d  7 c a s e s ,  i n c lu d in g  3 
a d u l t  c r e t i n s  and  one i d i o t .  Though n e a r l y  a l l  su b se ­
quent r e p o r t s  c o n c e rn  squamous e p i th e l iu m  a s s o c i a t e d  
w ith ,  and a p p a r e n t l y  a t t r i b u t a b l e  t o ,  c h ro n ic  in f la m ­
m ation , G oldberg  and Harvey (1956) d e s c r ib e d  two 
squamous c y s t s  i n  a d u l t  t h y r o i d s ,  w hich  th ey  c o n s id e re d  
to  be o f  d e v e lo p m e n ta l  o r i g i n .
Squamous e p i th e l iu m  i n  h i s t o l o g i c a l l y  norm al 
th y r o id s  h as  been more o f t e n  r e p o r t e d  i n  e x p e r im e n ta l  
a n im a ls ,  and has  u s u a l l y  been a t t r i b u t e d  to  p e r s i s t e n c e  
and i n c l u s i o n  o f  th e  u l t im o b r a n c h ia l  body, f o r  example 
i n  the  c a t  (Mason, 1931 ) , dog (Godwin, 19 37), sheep
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(Van Dyke, 194 5; Marks e t  a l .  1957) and r a t  (Van 
Dyke, 195 5 ) . I n  th e  g u in e a  p i g  t h y r o i d ,  th e  u l t im o -  
b r a n c h ia l  body n e v e r  d i s a p p e a r s  (de W in iw a r te r ,  1 933 ) ,  
and i s  o f t e n ,  b u t  n o t  a lw ay s ,  p r e s e n t  w i th in  th e  t h y r o id .
A s tu d y  o f  th e  l i t e r a t u r e  th u s  s u g g e s t s  t h a t  many 
examples a re  c l e a r l y  m e t a p l a s t i c ,  w h ile  o t h e r s ,  and 
e s p e c i a l l y  th o se  o c c u r r in g  i n  the  f o e t u s  and newborn, 
cannot be i n t e r p r e t e d  a s  o t h e r  th a n  the  p e r s i s t e n c e  
o f  em bryonic rem n a n ts .
The p r e s e n t  s e r i e s  i s  i n  a c c o rd  w i th  t h i s  c o n c e p t .  
The c a s e s  f a l l  c l e a r l y  i n t o  two g ro u p s :  th o se  i n  w hich
the  a t y p i c a l  e p i t h e l iu m  i s  a s s o c i a t e d  w i th  in f la m m a to ry  
c e l l u l a r  i n f i l t r a t i o n  o r  f i b r o s i s ,  and th o se  i n  which 
the  t h y r o id  i s  h i s t o l o g i c a l l y  no rm al.
In  th e  fo rm er g roup , the  ev id en ce  i n  fa v o u r  o f  
m e ta p la s ia  i s  im p r e s s iv e ,  and th e  s i g n i f i c a n c e  o f  th e  
a s s o c i a t e d  ly m p h o cy tic  i n f i l t r a t i o n  o r  f i b r o s i s ,  the  
m u l t i p l i c i t y  o f  th e  l e s i o n s ,  and th e  p re s e n c e  o f  
t r a n s i t i o n  form s need  n o t  be f u r t h e r  em phasised . The 
c o n d i t io n  i s  an a lo g o u s  to  th e  squamous m e ta p la s i a  
o c c u r r in g  i n  th e  b r o n c h ia l  mucosa and e lsew h ere  i n  
c h ro n ic  in f la m m a to ry  s t a t e s .
I t  may be n o te d  i n  p a s s in g  t h a t  Meeker (1925) 
su g g e s te d  th e  o p p o s i te  sequence  o f  e v e n t s ,  nam ely , t h a t
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th e  p e r s i s t e n c e  o r  p r o l i f e r a t i o n  o f  u l t i m o - b r a n c h ia l  
rem nants w i t h in  t h e  t h y r o i d  conduces to  c h ro n ic  
in f lam m ato ry  ch an g es . On th e  b a s i s  o f  a  s i n g l e  c a s e ,  
d e s ig n a te d  " R i e d e l ' s  d i s e a s e ” and h i s t o l o g i c a l l y  
s i m i l a r  to  th e  one d e s c r ib e d  by H arry  (1940) and to  
Case 8 i n  t h i s  s e r i e s ,  she p o s t u l a t e d  t h a t  a  p r im a ry  
p h a r y n g i t i s  o r  t r a c h e i t i s  m igh t e x te n d  by way o f  th e  
p o s t - b r a n c h i a l  sy s tem  i n to  th e  t h y r o id .  Such a 
su g g e s t io n  does n o t  b e a r  c r i t i c a l  e x a m in a t io n .  The 
a p p ea ra n c es  she d e s c r ib e d  a r e  now known to  r e p r e s e n t  a  
n o n - i n f e c t i v e  c o n d i t i o n ,  w hich  may o r  may n o t  be 
accompanied by squamous m e ta p la s i a .  There can  be no 
j u s t i f i c a t i o n  f o r  assum ing t h a t  th e  squamous i s l e t s  
r e p r e s e n te d  a  sy s tem  o f  d u c ts  i n  com m unication w i th  th e  
pharynx o r  t r a c h e a .
I f  m e ta p la s i a  i s  r e a d i l y  a c c e p ta b le  a s  a c c o u n t in g  
f o r  th e  c a s e s  i n  w hich  a t y p i c a l  e p i th e l iu m  was a s s o c ­
i a t e d  w i th  ly m p h o cy tic  i n f i l t r a t i o n  o r  f i b r o s i s ,  th e  
same can n o t  be s a i d  o f  th e  re m a in in g  39 c a s e s  (5 
i n f a n t s ,  2 c h i l d r e n  and  32 a d u l t s ) ,  i n  w hich th e  t h y r o id s  
were h i s t o l o g i c a l l y  n o rm al. I n  many ways, t h i s  group 
c o n t r a s t s  s h a r p ly  w i th  th e  p re c e d in g  one , and th e  
ev idence  i s  i n  fa v o u r  o f  a  d ev e lo p m en ta l  o r i g i n .
The t h y r o i d s  showed no h i s t o l o g i c a l  a b n o rm a l i ty
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to  which a  m e t a p l a s t i c  change m igh t he a t t r i b u t e d .
I f  an in f la m m a to ry  p r o c e s s  had been p r e s e n t ,  and  had 
r e s o lv e d ,  one would e x p e c t  i t  to  have l e f t  some 
r e s i d u a l  ly m p h o c y tic  i n f i l t r a t i o n  o r  f i b r o s i s .  The 
only  p o s s ib l e  e x c e p t io n s  a r e  Case 12, i n  which s l i g h t  
lym phocy tic  i n f i l t r a t i o n  was p r e s e n t  b u t  n o t  o b v io u s ly  
r e l a t e d  to  th e  a t y p i c a l  e p i t h e l iu m ,  th e  4 exam ples i n  
which a few lym phocy tes  were seen  a round  th e  a t y p i c a l  
n e s t  b u t  n o t  e lsew h e re  i n  th e  g la n d ,  and Case 47 , i n  
which th e  t h y r o i d ,  tho u g h  h i s t o l o g i c a l l y  n o rm al,  
c o n s i s t e d  o f  re -g ro w n  t i s s u e  fo l lo w in g  th y ro id e c to m y .
The a t y p i c a l  f o c i  i n  t h i s  group w ere , w i th  t h r e e  
e x c e p t io n s ,  s o l i t a r y ,  and  a  s e a r c h  o f  o th e r  b lo c k s  
r e v e a le d  no f u r t h e r  exam ples o f  a t y p i c a l  e p i th e l iu m .  
Even i n  th e  t h r e e  c a se s  i n  w hich  th e  f o c i  p ro ved  to  be 
b i l a t e r a l  o r  m u l t i p l e ,  t h e r e  was no a b n o rm a l i ty  which 
could  be i n t e r p r e t e d  a s  a  t r a n s i t i o n a l  s t a t e .
W hile t h e  sex  in c id e n c e  i n  th e  ,fm e t a p l a s t i c M group 
i s  l in k e d  to  t h a t  o f  f o c a l  and  d i f f u s e  ’’t h y r o i d i t i s ” , 
w i th  a  co n seq u en t p rep o n d e ran ce  o f  f e m a le s ,  t h e r e  i s  i n  
the h i s t o l o g i c a l l y - n o r m a l  group a marked p rep o n d e ran ce  
of m a le s ,  c o n t r a s t i n g  w i th  th e  sex in c id e n c e  n o t  o n ly  
o f  ’’t h y r o i d i t i s ” b u t  o f  t h y r o id  d i s e a s e  in  g e n e r a l .  
Adding t o g e t h e r  th e  p r e v i o u s l y - r e p o r t e d  c a se s  o f
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squamous e p i t h e l i u m  w i th o u t  in f la m m a to ry  changes 
(Hermann and V erdun , Getzowa, K lo e p p e l ,  G oldberg  and 
H arvey), t h e r e  were 9 male and 2 fem ale  c a s e s .
The age  r a n g e ,  t o o ,  d i f f e r s  from  th e  " m e t a p l a s t i c ” 
group i n  t h a t  i t  i n c l u d e s  a l l  age groups from b i r t h  to  
90 y e a r s .  In  th e  n e o n a t a l  t h y r o i d ,  th e  o n ly  r e a s o n a b le  
i n t e r p r e t a t i o n  o f  the  e p i t h e l i a l  n e s t s  i s  a  d e v e lo p ­
m enta l one. The f o c i  c l o s e l y  resem b le  th o se  d e s c r ib e d  
in  th e  t h y r o id s  o f  many a n im a ls  a s  u l t i m o - b r a n c h ia l  
i n c l u s i o n s ,  and K ingsbury  (1 935b) has commented on th e  
d i f f i c u l t y  o f  d i s t i n g u i s h i n g  t r u e  th y r o id  a c i n i  from 
c o l l o i d - c o n t a i n i n g  v e s i c l e s  form ed by u l t i m o - b r a n c h ia l  
t i s s u e .  I n c l u s i o n s  o f  p a r a t h y r o i d  and thym us, w hich  
a re  c l o s e l y  r e l a t e d  to  th e  u l t i m o - b r a n c h ia l  body i n  
developm ent, were seen  i n  s e v e r a l  o f  th e  n e o n a ta l  
th y r o id s  re v ie w e d  i n  S e c t io n  1.
In  th e  human t h y r o i d ,  u l t i m o - b r a n c h ia l  i n c l u s i o n s  
n o rm ally  d i s a p p e a r  a t  th e  25 to  40 mm. embryo s ta g e  
(K ingsbury , 193 5a).  I f  one a c c e p t s ,  however, t h a t  th e y  
may r a r e l y  p e r s i s t  i n t o  th e  n e o n a t a l  p e r io d ,  one m igh t 
e q u a l ly  a c c e p t  t h e i r  p e r s i s t e n c e  th ro u g h o u t  c h i ld h o o d  
and a d u l t  l i f e  i n t o  o ld  a g e .
The c i l i a t e d  e p i th e l iu m  i n  the  d u c t - l i k e  s t r u c t u r e  
in  Oase 4 i s  p ro b a b ly  i n d i c a t i v e  o f  a  t h y r o g l o s s a l
-  175 -
r a t h e r  t h a n  an u l t i m o - b r a n c h i a l  rem nant (Godwin, 1937).
B efore  a c c e p t i n g  t h a t  m o st, o r  even some, o f  th e  
e p i t h e l i a l  i n c l u s i o n s  a r e  o f  u l t i m o - b r a n c h ia l  o r i g i n ,  
i t  i s  w o r th  n o t i n g  t h a t  s i m i l a r l y  u n e x p la in e d  i s l e t s  
o f  a t y p i c a l  e p i t h e l iu m  may r a r e l y  be seen  i n  th e  
a x i l l a r y  lym ph-nodes ( G a r r e t  and Ada, 1957), a s  
" tu m o u r le ts "  i n  th e  lu n g  (W h itw e ll ,  1955), and  i n  
a s s o c i a t i o n  w i th  f ib ro -a d e n o m a  o f  b r e a s t  (Salm, 1957).
The im p o rtan c e  o f  th e  u l t i m o - b r a n c h ia l  body a p p e a rs  to  
be d im in ish e d  when t h e  q u e s t io n  i s  c o n s id e re d  i n  t h i s  
w ider c o n te x t .
The m ost o b v io u s  o b j e c t i o n  to  th e  d e v e lo p m e n ta l  
th e o ry  i s  th e  i n c r e a s i n g  in c id e n c e  w i th  age . H unter 
(1955) n o te d  t h a t  squamous n e s t s  i n  th e  p i t u i t a r y  
o ccu rred  r a r e l y ,  i f  a t  a l l ,  b e fo re  th e  age  o f  20 y e a r s ,  
and c i t e d  t h i s  a s  ev id en ce  i n  f a v o u r  o f  a  m e t a p l a s t i c  
o r i g in .  I n  t h i s  s e r i e s ,  th e  i n c l u s i o n s  w i th in  h i s t o ­
l o g i c a l l y  -n o rm al t h y r o i d s  were commoner i n  a d u l t  l i f e  th a n  
in  in f a n c y ,  and commonest o f  a l l  i n  th e  s e v e n th  d ecad e .
To m a in ta in  th e  d e v e lo p m e n ta l  v iew  i n  th e  fa c e  o f  th e s e  
f a c t s ,  i t  m ust be supposed  t h a t  th e  i n c l u s i o n s  e x i s t  
i n  a  form  s i m i l a r  to  t r u e  th y r o id  t i s s u e ,  and t h a t  w i th  
i n c r e a s in g  age  th e y  te n d  i n c r e a s i n g l y  to  assume t h e i r  
o r i g i n a l  s t r u c t u r e .
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The in c id e n c e  i n  a d u l t  l i f e ,  in d e e d ,  r i s e s  to  a  
peak and s u b s e q u e n t ly  f a l l s ,  much a s  does th e  in c id e n c e  
of c l i n i c a l l y - s i l e n t  ly m p h o cy tic  i n f i l t r a t i o n  (F ig .  7 2 ) ,  
as i f  b o th  a b n o r m a l i t i e s  were r e s p o n s e s  to  i n f lu e n c e s  
a c t in g  i n  e a r l y  and e s p e c i a l l y  i n  m iddle  a d u l t  l i f e .
I t  may be t h a t  th e  d i s t i n c t i o n  between a  d e v e lo p ­
m ental and a  m e t a p l a s t i c  o r i g i n  i s  l e s s  c l e a r - c u t  th a n  
has been su g g e s te d  by th e  p r o t a g o n i s t s  o f  e i t h e r  v iew . 
Van Dyke (1955) s t a t e d  t h a t  i n  the  r a t  th e  u l t im o -  
b r a n c h ia l  t i s s u e  becomes i n d i s t i n g u i s h a b l y  t r a n s fo rm e d  
in to  t h y r o i d - l i k e  t i s s u e  d u r in g  em bryonic developm ent, 
and the  same may be t r u e  o f  human embryonic developm ent 
(W elle r ,  1933; N o r r i s ,  1937). The p re se n c e  i n  th e  
n e o n a ta l  g u in e a  p i g  t h y r o id  o f  a c i n u s - l i k e  s t r u c t u r e s ,  
showing a  poor r e s p o n s e  to  t h y r o t r o p i c  s t i m u l a t i o n ,  
has a l r e a d y  been n o te d  ( F ig s .  36, 4 0 ) .  Van D yk e 's  
r a t s ,  s u b j e c t e d  to  v i t a m in  A d e f i c i e n c y ,  deve loped  
m e ta p la s t i c  l e s i o n s  i n  th e  p r e c i s e  s i t e  o c cu p ied  by th e  
u l t im o - b r a n c h ia l  t i s s u e  component o f  th e  t h y r o id ,  t h a t  
i s ,  i n  th e  c e n t r e  o f  e a c h  l a t e r a l  lo b e  a n d /o r  n e a r  th e  
p a r a th y r o id .  He s t a t e d  t h a t  the  s u p r a b a s a l  c e l l s  o f  
the  m e t a p l a s t i c  e p i th e l i u m ,  p e r s i s t i n g  i n d e f i n i t e l y  
a f t e r  p e r io d s  o f  r e p a i r ,  co u ld  m u l t i p ly  and r e c o n s t i t u t e
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a b e r r a n t  v e s i c l e s  r e s e m b l in g  t h y r o i d  t i s s u e .
The s i t e  o f  th e  e p i t h e l i a l  i n c l u s i o n s  i n  th e  
human t h y r o id s  c o n s id e r e d  h e re  does n o t  show th e  con­
s ta n cy  o b se rv e d  by Van Dyke i n  th e  r a t  t h y r o id .
S o l i t a r y  n e s t s ,  th o u g h  commoner i n  th e  c e n t r e  o f  th e  
l a t e r a l  l o b e s ,  were seen  i n  o t h e r  s i t e s ,  i n c lu d in g  
the  i s th m u s .  One m ight s u g g e s t ,  however, t h a t  th e s e  
n e s t s  r e p r e s e n t  em bryonic  rem nan ts  which had d i f f e r ­
e n t i a t e d  i n t o  t h y r o i d - l i k e  t i s s u e  and s u b s e q u e n t ly ,  i n  
re sp o n se  to  some unknown i n f l u e n c e ,  undergone m e ta p la s i a .
The two form s i n  w hich  a t y p i c a l  e p i th e l iu m  o c c u r s  
would t h e r e f o r e  be i n t e r p r e t e d  i n  th e  f o l lo w in g  way:
There i s  one form  i n  w h ich  m u l t i p le  f o c i  o f  m e ta p la s i a  
a re  co n seq u e n t  upon a f o c a l  o r  d i f f u s e  c h ro n ic  in f la m ­
m atory l e s i o n ;  t h i s  fo rm  i s  n a t u r a l l y  commoner i n  
fem a le s .  There i s  a  second form j commoner i n  m a les ,  
i n  w hich  s o l i t a r y  f o c i  o f  m e ta p la s i a  o ccu r  i n  th e  s i t e  
occup ied  by em bryonic rem n a n ts .
I t  i s  p o s s i b l e  t h a t  many c o n d i t io n s  o th e r  th a n  
ch ro n ic  in f la m m a tio n  o r  v i t a m in  A d e f i c i e n c y  m ight 
induce  m e t a p l a s i a ,  but i n  th e  second group th e  h i s t o ­
l o g i c a l  s t r u c t u r e  o f  th e  th y r o id  a f f o r d s  no c lu e  a s  to  
the  n a tu r e  o f  any o t h e r  f a c t o r  w hich  m ight be r e s p o n s i b l e .  
Two o th e r  i n f l u e n c e s  which m ight be i n c r im in a te d  on
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e x p e r im e n ta l  g ro u n d s  a r e  e x c e s s iv e  o e s t ro g e n s  (Hume e t  
a l . , 1939) and e p i t h e l i a l  h y p e r p l a s i a  (McCullough and 
D a l ld o r f ,  1 9 3 7 ) . The o b se rv e d  p rep o n d e ran c e  i n  m ales 
su g g e s ts  t h a t  t h e s e  a r e  u n l i k e l y  to  be c o n ce rn ed .
The t r u e  i n c id e n c e  o f  a t y p i c a l  e p i th e l iu m  i n  th e  
human t h y r o i d  h a s  n o t  been a r r i v e d  a t  i n  t h i s  s tu d y .
The f i g u r e s  o f  1 6 .5 $  f o r  th e  t o t a l  o f  254 a d u l t  a u to p s y  
specim ens, and 15.1% f o r  th e  212 h i s t o l o g i c a l l y - n o r m a l  
t h y r o id s ,  a r e  c e r t a i n l y  an u n d e re s t im a te .
. The h i g h e s t  p r e v i o u s l y - r e p o r t e d  in c id e n c e  i s  i n  
the s tu d y  o f  H u l l  (1 9 5 5 ) ,  who n o te d  squamous e p i th e l iu m  
in  9.5% o f  221 a u to p s y  specim ens i n  Colorado -  1 5 'o u t  
o f 142 n o d u la r  t h y r o id s  and 6 o u t  o f  79 n o n -n o d u la r  
t h y r o id s .  None o f  th e  m e t a p l a s t i c  a r e a s  were w i th in  
n o d u le s .  H u l l  c o n c lu d e d ,  though  w i th o u t  j u s t i f i c a t i o n ,  
t h a t  squamous e p i th e l iu m  i s  tw ice  a s  common i n  n o d u la r  
as i n  n o n -n o d u la r  t h y r o i d s .  He gave no f u r t h e r  
d e t a i l s ,  beyond commenting on th e  g r e a t e r  in c id e n c e  i n  
the  advanced  age g ro u p s ,  and th e  much g r e a t e r  in c id e n c e  
in  p a t i e n t s  dy ing  o f  p r im ary  a r t e r i o s c l e r o t i c  d i s e a s e  
than  i n  th o se  dy ing  o f  c a n c e r .  H is one i l l u s t r a t i o n ,  
o f  a  squamous n e s t  e n c lo s e d  by a  zone o f  lym phocy tes , 
l e a v e s  one i n  doubt a s  to  w he ther  h i s  accou n t r e f e r s  a l s o  
to s o l i t a r y  n e s t s  u n r e l a t e d  to  lym phocy tic  i n f i l t r a t i o n .
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SUMMARY
Squamous e p i t h e l i u m  i n  th e  human t h y r o id  has 
u s u a l ly  been r e p o r t e d  i n  a s s o c i a t i o n  w i th  c h ro n ic  
in f lam m ato ry  c h an g e s ,  and h as  t h e r e f o r e  been  r e g a r d e d  
as m e t a p l a s t i c .  R a r e ly ,  squamous i s l e t s  have been 
d e sc r ib e d  i n  g la n d s  w hich  were o th e rw is e  h i s t o l o g i c a l l y  
norm al; t h e s e  have been i n t e r p r e t e d  a s  p e r s i s t e n t  
embryonic re m n a n ts .
In  t h i s  s t u d y ,  th e  te rm  " a t y p i c a l ” i s  p r e f e r r e d  to  
"squamous” e p i th e l iu m ,  a s  most o f  th e  e p i t h e l i a l  
i n c l u s i o n s  o b se rv e d  c o u ld  n o t  be d e f i n i t e l y  i d e n t i f i e d  
as s t r a t i f i e d  squamous e p i th e l iu m .
The a s s o c i a t i o n  betw een a t y p i c a l  e p i th e l iu m  and 
ch ro n ic  in f la m m a to ry  changes has  been c o n firm ed , b o th  
in  abnorm al and i n  c l i n i c a l l y  norm al t h y r o id s .
From a  s tu d y  o f  254 a d u l t  a u to p sy  specim ens and 
130 specim ens from  i n f a n t s  and c h i l d r e n ,  i t  i s  conc lud ed  
t h a t  a t y p i c a l  e p i th e l i u m  i n  th e  t h y r o id  i s  much commoner 
th an  has  h i t h e r t o  been su p p o sed . '
Two ty p e s  a r e  d i s t i n g u i s h e d .  The f i r s t  i s  
a s s o c i a t e d  w i th  c h ro n ic  in f la m m a to ry  chan ges , and  i s  
c l e a r l y  m e t a p l a s t i c .  I t s  age and sex  in c id e n c e  a r e  
l in k e d  to  th o se  o f  f o c a l  and d i f f u s e  " t h y r o i d i t i s ” .
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The second o c c u r s  i n  h i s t o l o g i c a l l y - n o r m a l  t h y r o i d s ,  
more commonly i n  m a le s ,  and  o c c u r s  w i th  i n c r e a s i n g  
frequency  from  b i r t h  to  o ld  a g e .  The a rg u m en ts  i n  
favour o f  a  d e v e lo p m e n ta l  d e r i v a t i o n  a re  c o n s id e r e d ,  
and th e  s u g g e s t i o n  i s  p u t  fo rw a rd  t h a t  th e  e p i t h e l i a l  
n e s t s  m ight be th e  r e s u l t  o f  m e ta p l a s i a  o c c u r r i n g  i n  
t h y r o i d - l i k e  t i s s u e  o f  u l t i m o - b r a n c h i a l  o r i g i n .
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6. THE OCCURRENCE OF ANISOTROPIC 
CRYSTALS IN THE HUMAN THYROID
A n is o t r o p ic  c r y s t a l s  a r e  a  norm al c o n s t i t u e n t  o f  
the human t h y r o i d .  The p re s e n c e  o f  t h e s e  c r y s t a l s  
has been r e c o g n i s e d  f o r  o v e r  80 y e a r s ,  b u t  th e y  have 
e x c i te d  l i t t l e  i n t e r e s t  and t h e i r  s i g n i f i c a n c e  i s  
no t u n d e rs to o d .
To a s s e s s  t h e  i n c id e n c e  o f  c r y s t a l s  i n  th e  norm al
and abnorm al t h y r o i d ,  I  have made use o f  th e  same
m a te r i a l  a s  i n  th e  p r e v io u s  s e c t i o n s ,  t h a t  i s ,  a u to p s y
specim ens from  106 newborn i n f a n t s ,  23 i n f a n t s  o f  9
days to  6 m onths , 5 o l d e r  c h i l d r e n ,  and 254 a d u l t s ,  a s
w e ll  a s  38 u n se lec te -d  s u r g i c a l  spec im ens . I n  th e
* v
f i r s t  s e r i e s  o f  a d u l t  a u to p s y  specim ens (191 c a s e s ) ,  
one or two b lo c k s  o f  t h y r o i d  were t a k e n  a t  random i n  
each c a se ;  i n  th e  seco nd  s e r i e s  (6 3 v*cases) , t h r e e  
b locks were ta k e n  i n  e v e ry  ca se  -  one from th e  c e n t r e  
of each  l a t e r a l  lo b e  and one from  th e  is th m u s .
H and E s e c t i o n s  were f i r s t  scanned  w i th  th e  low—power 
o b j e c t i v e ,  u s in g  c r o s s e d  p o l a r i s e r  and a n a l y s e r ;  when 
a n i s o t r o p i c  m a t e r i a l  was n o t e d ,  h igh-pow er e x a m in a t io n  
was used to  o b s e rv e  th e  m orphology and s i t e  o f  th e  
c r y s t a l s  and to a s s i s t  i n  d i f f e r e n t i a t i n g  c r y s t a l s  
w i th in  th e  t h y r o i d  from  a r t e f a c t .
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RESULTS
A n i s o t r o p ic  c r y s t a l s  were n o t  s e e n  i n  any o f  t h e  
i n f a n t s '  o r  c h i l d r e n ' s  t h y r o i d s ,  so t h a t  th e  fo l lo w in g  
account r e f e r s  o n ly  to  t h e  a d u l t  a u to p s y  and s u r g i c a l  
specim ens.
The c r y s t a l s  w ere u n s t a in e d ,  and were u s u a l ly  
i n v i s i b l e  by o r d in a r y  e x a m in a t io n ,  th o u g h  w i th  i n c r e a s ­
ing  p r a c t i c e  i t  became p o s s i b l e  to  i d e n t i f y  them i n  a  
p ro p o r t io n  o f  c a s e s  w i th o u t  t h e  use o f  p o l a r i s e d  
l i g h t  (F ig .  7 3 ) .
The c r y s t a l s  were a lw ays i n t r a - a c i n a r . They 
o c cu rred  i n  a l l  t y p e s  o f  a c i n i ,  b u t  were commonest i n  
normal a c i n i  and  were r a r e  i n  h y p e r p l a s t i c  a c i n i  o f  
poor c o l l o i d  c o n te n t .
C r y s t a l s  o c c u r r e d  i n  two s i t e s  w i t h in  th e  a c i n i .  
Most commonly, c l u s t e r s  o f  l a r g e  c r y s t a l s  were seen  
w i th in  s o l i t a r y  c e n t r a l  v a c u o le s  i n  th e  c o l l o i d  (P ig .  
74 ) ,  though  u s u a l l y  o ccupy ing  o n ly  a  sm a ll  p r o p o r t i o n  
of th e  v a c u o le s  i n  any  s e c t i o n .  A l t e r n a t i v e l y ,  
sm a lle r  c r y s t a l s  were s c a t t e r e d  th ro u g h o u t  th e  
c o l lo id  ( P ig s .  73 , 7 5 ) .  They were n e v e r  seen i n  th e  
p e r i p h e r a l  v a c u o le s  o f  h y p e r p l a s t i c  a c i n i .
W ith in  v a c u o le s ,  c r y s t a l s  were o f  v a ry in g  
s t r u c t u r e  -  p o l y h e d r a l ,  e lo n g a te d  o r  i r r e g u l a r  -  and
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o c c a s io n a l ly  showed a  r a d i a l  a r ra n g e m e n t .  The 
shapes o f  m u l t i p l e  i r r e g u l a r  f r a g m e n ts  w i th in  a 
vacuo le  som etim es re s e m b le d  th e  s e p a r a t e d  p i e c e s  o f  
a j ig - s a w ,  s u g g e s t in g  t h a t  a  l a r g e r  c r y s t a l  had 
f r a c t u r e d  d u r in g  c u t t i n g  o f  th e  s e c t i o n .
C r y s t a l s  l y i n g  f r e e  i n  th e  c o l l o i d  te n d e d  to  be 
sm a lle r  and  more num erous, a n d ,  when n o t  to o  sm a ll  
f o r  t h e i r  shape to  be r e c o g n i s e d ,  th e y  were u s u a l ly  
s p in d le - s h a p e d .  They w ere  s c a t t e r e d  a t  random o r  
in  sm a ll  g ro u p s  th ro u g h  th e  c o l l o i d .
No s p e c i a l  s i g n i f i c a n c e  cou ld  be a t t a c h e d  to  
th ese  two s i t e s  o f  o c c u r r e n c e .  They were b o th  en­
co u n te red  more commonly i n  no rm al o r  i n a c t i v e  a c i n i  
than  in  h y p e r p l a s t i c  a c i n i ,  and th e  p re s e n c e  o f  
c r y s t a l s  i n  th e  c o l l o i d  was by no means c o n f in e d  to  
g lands i n  w hich  s o l i t a r y  c e n t r a l  v a c u o le s  were a b s e n t .  
Indeed , i n t r a - v a c u o l a r  and i n t r a - c o l l o i d  c r y s t a l s  were 
o f te n  s e e n  i n  th e  same g la n d  (P ig .  75) and r a r e l y  
even i n  th e  same a c i n u s .
The num bers o f  c r y s t a l s  v a r i e d  g r e a t l y  in  
d i f f e r e n t  g la n d s .  When most num erous, th e y  m ight be 
p r e s e n t  i n  up to  50 p e r  c e n t  o f  th e  a c i n i  i n  a  f i e l d .  
At th e  o t h e r  e x tre m e , a  s e a r c h  o f  t h r e e  s e c t i o n s  
r e v e a le d  o n ly  one o r  two s o l i t a r y  c r y s t a l s .
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I n  any i n d i v i d u a l  g la n d ,  th e  d i s t r i b u t i o n  te n d e d  
to be uneven , som etim es t o  t h e  e x t e n t  t h a t  t h e y  would 
be ve ry  numerous i n  one a r e a  bu t v e r y  s c a n ty  i n  
a n o th e r  a r e a  o f  s i m i l a r  h i s t o l o g i c a l  a p p e a ra n c e .  The 
d i s t r i b u t i o n  i n  n o d u la r  g la n d s  was e q u a l ly  i n c o n s t a n t  
(P ig s .  76 , 7 7 ) .  C r y s t a l s  were r a r e  i n  f r a n k l y  h y p e r­
p l a s t i c  n o d u le s ,  bu t w ere f r e q u e n t l y  se en  i n  in v o lu ­
t i o n a l  n o d u le s  o r  i n  t h e  r a t h e r  common ty p e  i n  w hich  
the a c i n i ,  th o u g h  l i n e d  by colum nar e p i th e l iu m ,  a r e  
l a r g e r  th a n  n o rm al and w e l l  f i l l e d  w i t h  c o l l o i d .  In  
some c a s e s ,  c r y s t a l s  were p r e s e n t  i n  norm al t i s s u e  
but n o t  i n  th e  n o d u le s ;  l e s s  o f t e n ,  th e y  showed th e  
r e v e r s e  d i s t r i b u t i o n ,  and  o c c a s i o n a l l y  th ey  were 
p r e s e n t  b o th  i n  norm al t i s s u e  and i n  n o d u le s .
T h e ir  in c id e n c e  was th e  same i n  th y r o id s  showing 
" n e o n a ta l"  and  p o s t-m o r te m  changes  a s  i n  norm al 
g land s  (P ig .  7 8 ) .
As r e g a r d s  d i s t r i b u t i o n ,  o n ly  t h r e e  o b s e r v a t io n s  
can be made w i t h  any c e r t a i n t y :
P i r s t l y ,  a  r a t h e r  common s i t e  was th e  zone o f  
compressed t i s s u e  ro u n d  a  nodu le  (w ha tever  i t s  n a t u r e ) .
S econd ly , c r y s t a l s  were r a r e  i n  h y p e r p l a s t i c  
g lan d s .  Of 10 c a s e s  o f  t o x i c  d i f f u s e  g o i t r e  ( l  
au topsy  and 9 s u r g i c a l  sp e c im e n s ) ,  8 showed no c r y s t a l s .
In  a n o th e r ,  o n ly  t h r e e  c r y s t a l s  were found  i n  a  
se a rc h  o f  s e v e r a l  s e c t i o n s .  I n  th e  t e n t h  c a s e ,  a  
s in g le  c l u s t e r  was s e e n ;  i t  was s i t u a t e d  i n  th e  
c en tre  o f  an  i n t r a - a c i n a r  g i a n t  c e l l  (P ig .  79) -  th e  
only such  example i n  th e  e n t i r e  s e r i e s .
T h i r d ly ,  c r y s t a l s  were commoner i n  norm al th a n  
in  abnorm al g l a n d s .  They were seen  i n  104 o u t  o f  
254 a d u l t  a u to p s y  sp e c im en s ,  o f  which th e  g r e a t  
m a jo r i ty  had been  c l i n i c a l l y  no rm al -  an in c id e n c e  
of 41$. In  t h e  s u r g i c a l  s e r i e s ,  i n  which g e n e r a l l y  
more s e c t i o n s  were a v a i l a b l e  f o r  e x a m in a t io n ,  th e y  
were seen  i n  13 o u t  o f  38 , o r  34% > b u t  th e  o n ly  
n o ta b le  example was i n  a  p ie c e  o f  h i s t o l o g i c a l l y  
normal t h y r o i d  t i s s u e  removed a t  o p e r a t io n  f o r  p a r a ­
th y ro id  adenoma. The o t h e r s  were a l l  minor exam ples , 
and i n  7 c a s e s  th e  c r y s t a l s  were c o n f in e d  to  norm al 
a re a s  i n  n o d u la r  g o i t r e s .  The o c c u r re n c e  o f  numerous 
c r y s t a l s  i n  an  a r e a  o f  h y p e r p l a s i a ,  i l l u s t r a t e d  in  
P ig . 80 , i s  e x c e p t i o n a l .
U n e x p ec ted ly ,  th e  more d e t a i l e d  e x a m in a t io n  o f  
the  second a u to p s y  s e r i e s  d i d  n o t  r e s u l t  i n  a  s t r i k i n g  
in c re a s e  i n  i n c i d e n c e .  The p r o p o r t i o n  o f  t h y r o id s  
showing c r y s t a l s  r o s e  i n  fem a le s  bu t  f e l l  i n  m ales .  
A pparen tly  t h e  e x a m in a t io n  o f  a  random s e c t i o n  g iv e s
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a f a i r l y  r e l i a b l e  i n d i c a t i o n  a s  to  th e  p re s e n c e  o f  
c r y s t a l s ,  s u g g e s t i n g  t h a t  when c r y s t a l s  o c c u r  th e y  a r e  
w ide ly , even i f  som etim es u n e v en ly ,  d i s t r i b u t e d  
th ro u g h o u t  th e  g la n d .  The two s e r i e s  have t h e r e f o r e  
been com bined, and  t h e  age and se x  in c id e n c e  a r e  shown 
in  Table  27 and th e  accom panying h is to g ra m .
The a g e s  ra n g e d  from  20 to  90 y e a r s ,  one o f  the  
most s t r i k i n g  exam ples o c c u r r i n g  i n  a  2 0 - y e a r - o ld  
male. No exam ples w ere  fo u n d  u n d e r  th e  age  o f  10 
y e a r s .  As t h e r e  were no c a s e s  i n  t h i s  s e r i e s  i n  th e  
in te r v e n in g  a g e -g ro u p  10 to  19, i t  can o n ly  be s u r ­
mised t h a t  th e  low er  a g e - l i m i t  f o r  th e  o c c u r re n c e  o f  
c r y s t a l s  f a l l s  w i t h i n  th e  p e r i o d  o f  a d o le s c e n c e .
The in c id e n c e  rem a in ed  f a i r l y  c o n s ta n t  th ro u g h o u t  most 
o f a d u l t  l i f e ,  a t  be tw een  35 and  40%, b u t  i n c r e a s e d  
sh a rp ly  i n  o ld  a g e ,  e x c e e d in g  70% over th e  age o f  80.
The in c id e n c e  was s l i g h t l y  h ig h e r  i n  fe m a le s .
The d i s p a r i t y  was o n ly  p a r t l y  a c c o u n te d  f o r  by th e  
g r e a t e r  p r o p o r t i o n  of e l d e r l y  s u b j e c t s  among th e  
fem a le s ;  e x c lu d in g  a l l  c a s e s  aged  70 y e a r s  and o v e r ,  
c r y s t a l s  were s t i l l  commoner i n  th e  fem ale  (41% a s  
a g a in s t  35%).
I n  e le v e n  c a s e s ,  th e  c r y s t a l s  were e x c e p t i o n a l l y  
l a rg e  and num erous. A s e p a r a t e  a n a l y s i s  o f  th e s e
-  187 -
cases  (T ab le  28) em p h a s ise s  th e  p rep o n d e ran c e  i n  
fe m a le s ,  and th e  sh a rp  i n c r e a s e  i n  o ld  age.
DISCUSSION
The p r i n c i p a l  c o n t r i b u t i o n s  to  th e  l i t e r a t u r e  
on t h i s  s u b j e c t  a re  th o s e  o f  R i c h t e r  (1940) and 
R ic h te r  and McCarty (1 9 5 4 ) .  The l a t t e r  rev ie w ed  
the  l i t e r a t u r e ,  and a t t r i b u t e d  th e  f i r s t  d e s c r i p t i o n  
to Z e is s  (1 8 7 7 ) .  They d e s c r ib e d  the  p h y s i c a l  
p r o p e r t i e s  o f  th e  c r y s t a l s ,  and by X -ray  
d i f f r a c t i o n  i d e n t i f i e d  them a s  c a lc iu m  o x a la te  
m onohydrate. The c r y s t a l s  were n o te d  to  be 
commoner i n  no rm al th a n  i n  abnorm al g la n d s ,  r a r e  i n  
d i f f u s e  h y p e r p l a s i a  and i n  f o c a l  a r e a s  o f  h y p e r­
p l a s i a ,  and o f  v a r i a b l e  o c c u r re n c e  i n  n o d u la r  
g la n d s ,  a s  has  been  d e s c r ib e d  h e re .  A g ra d u a l  
i n c r e a s e  w i th  age  was n o te d ,  b u t  sex  in c id e n c e  
was n o t  m en tio n ed .
A d d i t io n a l  p o i n t s  b ro u g h t  o u t  by t h i s  su rv e y  
a re  th e  p r e d i l e c t i o n  f o r  s o l i t a r y  c e n t r a l  v a c u o le s
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and f o r  th e  com pressed  a c i n i  a ro u n d  n o d u le s ,  th e  
in c r e a s e d  in c id e n c e  i n  t h e  o v e r-8 0  a g e -g ro u p ,  and 
th e  p redom inance  in  f e m a le s .
R i c h t e r  and McCarty were u n ab le  to  a cc o u n t  
fo r  th e  p r e s e n c e  o f  c a lc iu m  o x a la t e  c r y s t a l s  i n  th e  
normal t h y r o i d ,  b u t  s u g g e s te d  t h a t  t h e i r  o c c u r re n c e  
was r e l a t e d  to  th e  f u n c t i o n a l  s t a t e  o f  th e  g la n d .
The r a r i t y  o f  c r y s t a l s  i n  h y p e r p l a s t i c  a r e a s  does 
indeed  s u p p o r t  such  a  v iew , b u t  th e  commoner o c c u r ­
ren c e  i n  no rm al th an  i n  i n v o l u t i o n a l  a c i n i  i s  
a g a in s t  any d i r e c t  r e l a t i o n s h i p  to  t h e  d eg ree  o f  
p h y s i o l o g ic a l  a c t i v i t y  i n  th e  a c i n u s .  The c r y s t a l s  
must be a c c e p te d  as  a n o rm a l,  b u t  i n c o n s t a n t ,  
p a r t i c i p a n t  i n  th e  s t r u c t u r e  o f  th e  t h y r o id  a c in u s  
in  a d u l t  l i f e .  The wide v a r i a t i o n  i n  th e  numbers 
o f  c r y s t a l s  p r e s e n t  i s  p u z z l in g ,  a s  th e r e  i s  o t h e r ­
wise no h i s t o l o g i c a l  d i f f e r e n c e  betw een g la n d s  i n  
which c r y s t a l s  a re  ab u n d an t  and th o s e  i n  w hich  th e y  
a re  a b s e n t .
The c r y s t a l l i n e  s u b s ta n c e s  d e m o n s tra ted  i n  
th y r o id  a c i n i  by P o p o f f  (1943) have no r e l a t i o n  to  
th o se  d i s c u s s e d  h e r e .  They were th o u g h t  to  
r e p r e s e n t  p r o t e o l y t i c  enzyme and th y r o x in e ,  and
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were d e m o n s tra te d  o n ly  by s p e c i a l  t e c h n i c a l  m ethods.
Calcium  o x a l a t e ,  a s  p o in te d  o u t  by R ic h te r  
and McCarty, i s  a  t o x i c  s u b s ta n c e ,  and i t s  p re s e n c e  
in  norm al t i s s u e  i s  un ique  to  th e  t h y r o i d .  W hile 
th e re  i s  no s u g g e s t io n  t h a t  i t s  p re s e n c e  r e s u l t s  
from any a b n o rm a l i ty  o f  t h e  t h y r o i d ,  one c a n n o t  be 
su re  t h a t  i t  m igh t n o t  r a r e l y  be th e  cause  o f  
th y r o id  d i s e a s e .  C ro ss  (1955) th o u g h t  t h a t  th e  
c r y s t a l s  m ight b e a r  a  r e l a t i o n s h i p  to  th e  g r a n u lo ­
matous r e a c t i o n  o f  su b a c u te  t h y r o i d i t i s .  A n iso ­
t r o p ic  c r y s t a l s ,  b o th  w i t h i n  and o u t s id e  th e  a c i n i ,  
were se en  i n  a l l  o f  14 c a s e s  o f  g ranu lom atous  
t h y r o i d i t i s ;  o f  29 exam ples o f  o t h e r  form s o f  
t h y r o i d i t i s ,  o n ly  4 showed "a  few" c r y s t a l s .  He 
had shown e x p e r im e n ta l ly  t h a t  c a lc iu m  o x a la te  
monohydrate c r y s t a l s  a r e  c a p a b le  o f  i n c i t i n g  a  
t y p i c a l  g ran u lo m ato u s  r e a c t i o n  i n  r a t ' s  t h ig h  
m usc les . I  have n o t  found a n i s o t r o p i c  c r y s t a l s  i n  
any o f  t h r e e  c a s e s  o f  g ran u lo m ato u s  t h y r o i d i t i s  
examined.
The s i g n i f i c a n c e  o f  th e  c r y s t a l s  rem a in s  o b sc u re .  
There i s  some e x p e r im e n ta l  e v id e n c e  r e l a t i n g  b lood  
o x a l i c  a c i d  l e v e l s  to  a d r e n a l  c o r t i c a l  f u n c t i o n
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(Zygulska-Machowa, 1955)* "but I  know o f  none 
co n ce rn in g  th e  t h y r o i d .
The o c c u r r e n c e  o f  a  t o x i c  s u b s ta n c e  i n  a b o u t  
t w o - f i f t h s  o f  n o rm al a d u l t  t h y r o i d s  i s  c l e a r l y  
d e se rv in g  o f  f u r t h e r  s t u d y ,  b u t  h e re  th e  h i s t o l o g i s t  
must acknow ledge th e  l i m i t a t i o n s  o f  h i s  t e c h n iq u e ,  
and le a v e  th e  t a s k  to  h i s  c o l l e a g u e s  i n  o t h e r  
f i e l d s .
a } v U . y  ' WC ^ l d .  
'o'- : caayaia i iyg  ^ y a a a  ii? l a a y  t l
L* ' '..reyj aa.l ' V r v - a a a X o f  the 'orya;
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SUMMARY
A n is o t r o p i c  c r y s t a l s  o c c u r  i n  th e  a c i n i  o f  th e  
normal t h y r o id  th r o u g h o u t  a d u l t  l i f e ,  bu t  n o t  i n  
in fa n c y  and c h i ld h o o d .  They have been seen  i n  
about t w o - f i f t h s  o f  a  s e r i e s  o f  254 a d u l t  a u to p s y  
specim ens.
The c r y s t a l s  o f t e n  occupy s o l i t a r y  c e n t r a l  
v a cu o le s  i n  th e  c o l l o i d ,  b u t  may a l s o  l i e  f r e e  i n  th e  
c o l l o i d .  They a r e  seen  l e s s  commonly i n  i n v o l u t i o n a l  
a r e a s ,  and  c o m p a ra t iv e ly  r a r e l y  i n  h y p e r p l a s t i c  a r e a s .  
They a re  se ldom  seen  i n  c a se s  o f  t o x i c  g o i t r e .
W ithout th e  use o f  p o l a r i s e d  l i g h t ,  no- h i s t o ­
l o g i c a l  f e a t u r e  h a s  b e e n  found  w hich  would d i s t i n g u i s h  
normal t h y r o i d s  c o n ta in in g  c r y s t a l s  from th o s e  w i th o u t  
c r y s t a l s .
The c h em ic a l  c o n s t i t u t i o n  o f  th e  c r y s t a l s  i s  
known, b u t  t h e i r  s i g n i f i c a n c e  i s  n o t  u n d e rs to o d .
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PART I I I
LYMPHOCYTIC INFILTRATION IE NORMAL AND 
ABNORMAL THYROIDS AML THE EVOLUTION OF 
CHRONIC THYROIDITIS
The a u to p s y  m a t e r i a l  u sed  i n  P a r t  I I  was r e ­
examined w i t h  a  v iew  t o  a s s e s s i n g  th e  in c id e n c e  and 
s i g n i f i c a n c e  o f  ly m p h o c y tic  i n f i l t r a t i o n  i n  th e  
c l i n i c a l l y  n o rm al t h y r o i d .  I t  has n o t  been  
p o s s i b l e ,  how ever, to  c o n s id e r  th e  f o c a l  ly m p h o cy tic  
i n f i l t r a t i o n  o f  t h e  no rm al t h y r o i d  i n  i s o l a t i o n  from  
th e  more d i f f u s e  i n f i l t r a t i o n  o f  abnorm al t h y r o i d s .  
H i s t o l o g i c a l l y ,  t h e  e x t e n t  o f  th e  i n f i l t r a t i o n  was 
found to  v a ry  w id e ly ,  and th e  ra n g e  o f  l e s i o n s  o v e r ­
lapped  t h a t  o c c u r r i n g  i n  c l i n i c a l l y - m a n i f e s t  t h y r o i d  
d i s e a s e .  C l i n i c a l l y ,  one may be a b le  to  d i s t i n g u i s h  
a "norm al" from  an  "abnorm al"  t h y r o i d ,  b u t  h i s t o ­
l o g i c a l l y  i t  i s  im p o s s ib le  to  draw a  sh a rp  d iv id in g  
l i n e ,  and no m o rp h o lo g ic a l  d i s t i n c t i o n  can  he made 
between th e  ly m p h o c y tic  i n f i l t r a t i o n  o f  th e  n o rm al 
and o f  th e  abnorm al t h y r o id .
Prom t h e  s tu d y  o f  ly m pho cy tic  f o c i  i n  t h e  norm al 
t h y r o id ,  t h e r e f o r e ,  s tem s a  d i s c u s s i o n  o f  t h e  
r e l a t i o n  o f  su c h  f o c i  to  th e  d i f f u s e  i n f i l t r a t i o n
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of c h ro n ic  t h y r o i d i t i s  and th e  f o c a l  i n f i l t r a t i o n  
and d i f f u s e  f i b r o s i s  o f  myxoedema, w i th  i l l u s t r a t i v e  
examples o f  t h e s e  c o n d i t i o n s .
The m ain q u e s t i o n  a t  i s s u e  i s  w h e th e r  h y p e r­
th y ro id is m ,  c h ro n ic  t h y r o i d i t i s  and  myxoedema a r e  
d i s t i n c t  and u n r e l a t e d  c l i n i c o - p a t h o l o g i c a l  e n t i t i e s ,  
o r w he ther  th e y  r e p r e s e n t  a  s e r i e s  o f  s t a g e s ,  n o t  
n e c e s s a r i l y  a l l  c l i n i c a l l y  e v i d e n t ,  i n  th e  e v o l u t i o n  
o f  t o x i c  g o i t r e .
In  S e c t io n  7 ,  t h e  f i n d in g s  i n  c l i n i c a l l y  no rm al 
t h y r o id s  a r e  c o n s id e r e d .  S e c t io n  8 i s  conce rned  
w ith  th e  h i s t o l o g i c a l  f i n d i n g s  f o l lo w in g  p a r t i a l  
th y ro id e c to m y , and th e  q u e s t io n  o f  w hether  p r o g r e s s io n  
o r  e v o lu t io n  o f  th e  d i s e a s e  can be d e te c t e d  by 
ex am in a tio n  o f  t h e  r e m a in in g  t i s s u e  a f t e r  s u r g i c a l  
o p e r a t io n s  on th e  t h y r o i d .  I n  S e c t io n  9* th e  
h i s t o l o g i c a l  p i c t u r e  i n  myxoedema i s  rev iew ed  i n  
r e l a t i o n  to  t h e  f o r e g o in g  f i n d in g s .
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7. LYMPHOCYTIC INFILTRATION IN THE NORMAL 
AND ABNORMAL THYROID AT AUTOPSY
An e x a m in a t io n  o f  th e  254 a u to p s y  th y r o id  
specim ens t h a t  were r e v ie w e d  i n  P a r t  I I  has  r e v e a l e d  
lym phocy tic  i n f i l t r a t i o n  i n  42 c a s e s .  G lands showing 
lym phocy tic  f o c i  were a r b i t r a r i l y  g raded  a s  - ,  + o r  
++, a c c o rd in g  to  th e  e x t e n t  o f  th e  i n f i l t r a t i o n .  As 
a rough  g u id e ,  th e  g r a d in g  ± was used  when th e  
lym phocy tic  f o c i  were n o t  v i s i b l e  on nalced-eye 
ex am in a tio n  o f  H and  E s e c t i o n s .  When o n ly  two o r  
th re e  m inu te  f o c i  were se e n  i n  an  e n t i r e  s e c t i o n ,  
the  deg ree  was c o n s id e r e d  i n s u f f i c i e n t  to  be w o r th  
r e c o r d in g .
The e a r l i e s t  l e s i o n  was a  s m a l l  p e r i v a s c u l a r
c o l l e c t i o n  o f  lym phocy tes  -  a  ’’ly m p h o rrh ag e” , to
\
use L e v i t t ’ s te rm . L a rg e r  a g g re g a t io n s  were o f  
i r r e g u l a r  o u t l i n e ,  o f t e n  a p p e a r in g  to  Extend a lo n g  
c o n n e c tiv e  t i s s u e  s e p t a  to  form  e lo n g a te d  o r  b ra n c h in g  
m asses. The more e x te n s iv e  th e  i n f i l t r a t i o n ,  th e  
g r e a t e r  th e  te n d e n c y  to  form  lym phoid f o l l i c l e s  w i th  
g e rm in a l  c e n t r e s .  The lymphoid f o l l i c l e s  were o f  
the  same s t r u c t u r e  a s  th o s e  o c c u r r in g  i n  lymph n o d e s ,
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and m i t o t i c  f i g u r e s  were f r e q u e n t l y  seen  i n  th e  
ge rm inal  c e n t r e s .  The p re s e n c e  o f  f o l l i c l e s  w i th  
ge rm in al  c e n t r e s  i s  t h e  j u s t i f i c a t i o n  f o r  u s in g  th e  
term  ”lym phoid h y p e r p l a s i a ’1.
When i n f i l t r a t i o n  was more e x te n s iv e ,  t h e r e  
was a c t u a l  r e p la c e m e n t  o f  th e  parenchyma by m asses 
of ly m p h o cy tes ,  b u t  even  i n  such  g lan d s  th e  s m a l le r  
a g g re g a t io n s  s t i l l  r e t a i n e d  t h e i r  p e r i v a s c u l a r  
d i s t r i b u t i o n .  I n  th e  m ost e x te n s iv e  exam ples, 
lym phocy tic  i n f i l t r a t i o n  r e p l a c e d  up to  h a l f  o f  th e  
a re a  o f  t h e  s e c t i o n .
Of th e  254 sp ec im en s , 10 were from  p a t i e n t s  who 
had s u f f e r e d  from  c l i n i c a l l y - r e c o g n i s e d  th y r o id  
d i s e a s e ,  and  t h e s e  a r e  e x c lu d ed  from  th e  f i g u r e s  f o r  
age and sex  in c id e n c e .  A s tu d y  o f  th e  244 c l i n i c a l l y  
norm al t h y r o i d s  showed t h a t  lym phocy tic  i n f i l t r a t i o n  
was p r e s e n t  i n  35, o r  1 4 .3 $ .  The in c id e n c e  was 
n o ta b ly  h ig h e r  i n  fem a le s  (T ab le  2 9 ) ,  e s p e c i a l l y  when 
on ly  th e  s e v e r e r  d e g re e s  o f  i n f i l t r a t i o n  were con­
s id e r e d  (T ab le  3 0 ) .  I n  e a r l y  a d u l t  l i f e ,  lympho­
c y t i c  i n f i l t r a t i o n  was n e g l i g i b l e ;  t h e  in c id e n c e  
re a c h e d  i t s  maximum i n  th e  s i x t h  decade , i n  b o th  
se x e s ,  and f e l l  t h e r e a f t e r .
-  196 -
No l e s s  im p o r ta n t  th a n  th e  age and sex  in c id e n c e  
were th e  h i s t o l o g i c a l  accom panim ents o f  lym ph ocy tic  
i n f i l t r a t i o n  (T ab le  3 1 ) .  F i r s t l y ,  p lasm a c e l l s  were 
o f te n  i n t e r m i n g l e d  w i th  th e  ly m p h o cy tes ,  o c c u r r in g  
e s p e c i a l l y  w i th  th e  more advanced  d e g re es  o f  lympho­
c y t i c  i n f i l t r a t i o n  and r a r e l y  i n  t h o s e  g la n d s  
showing ly m p h o rrh ag es  o n ly .  In  none o f  th e  
c l i n i c a l l y  no rm al t h y r o i d s  d id  th e  number o f  p lasm a 
c e l l s  ex ceed  o r  even  e q u a l  th e  number o f  lym ph ocy tes .  
The c o n v e n t io n a l  te rm  " ly m p h o cy tic  i n f i l t r a t i o n ” i s  
r e t a i n e d  h e r e ,  b u t  w i th  th e  p r o v i s io n  t h a t  i t  o f t e n  
r e f e r s  to  th e  p r e s e n c e  o f 'p l a s m a  c e l l s  as w e l l  as  
lym phocy tes .
S eco n d ly , lym phocytiG  i n f i l t r a t i o n  was g e n e r a l l y  
accompanied by e p i t h e l i a l  h y p e r p l a s i a .  In  some 
i n s t a n c e s ,  t h e r e  was f o c a l  o r  d i f f u s e  h y p e r p l a s i a  
o f  the  d eg ree  t h a t  o c c u r s  i n  exoph tha lm ic  g o i t r e .
More o f t e n ,  th e  g la n d  was n o t  f r a n k l y  h y p e r p l a s t i c ,  
bu t t h e r e  were s ig n s  o f  in c r e a s e d  f u n c t i o n a l  a c t i v i t y  -  
p a r t i a l  c o l l o i d  d e p l e t i o n ,  and c u b o id a l  o r  h ig h  
c u b o id a l  e p i th e l iu m ,  w i th  o c c a s io n a l  colum nar segm ents . 
Whatever th e  d eg re e  o f  e p i t h e l i a l  h y p e r p l a s i a ,  t h e r e  
cou ld  be fo u n d , im m ed ia te ly  a d ja c e n t  to  a l l  b u t  th e  
s m a l l e s t  ly m p h o cy tic  f o c i ,  a c i n i  o f  a  d i s t i n c t  ty p e
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u n l ik e  th o s e  i n  th e  r e s t  o f  th e  g la n d .  These a c i n i  
were s m a l l ,  c o l l a p s e d  o r  d i s i n t e g r a t i n g ,  l i n e d  by 
columnar e p i t h e l i u m ,  and d e v o id  o f  c o l l o i d  (F ig .  66). 
The lumen was em pty, o r  l e s s  o f t e n  was o c cu p ied  by 
macrophages w hich  w ere  o c c a s i o n a l l y  fu s e d  to  form 
p se u d o g ia n t  c e l l s .  Som etim es, a s  a l r e a d y  n o te d  i n  
S e c t io n  5, t o t a l  c o l l a p s e  o f  th e  a c i n i ,  w i th  a  change 
in  th e  c h a r a c t e r  o f  th e  n u c le i ,  gave an ap p ea ra n c e  
more s u g g e s t iv e  o f  squamous th a n  o f  th y r o id  e p i th e l iu m .
”I n c r e a s e d  f u n c t i o n a l  a c t i v i t y ” i s  o f  c o u rse  an 
im p re c ise  te rm ; t h e  minimum h i s t o l o g i c a l  e v id e n c e  
t h a t  was a c c e p te d  i s  i l l u s t r a t e d  i n  F ig .  81. A p a r t  
from 3 v e ry  m inor exam ples o f  lym pho cy tic  i n f i l ­
t r a t i o n ,  t h e r e  were o n ly  2 c a se s  i n  which th e  g land  
was o f  g e n e r a l l y  i n a c t i v e  a p p e a ra n c e .  One, however, 
in c lu d e d  s e v e r a l  i s l e t s  o f  f r a n k  h y p e r p l a s i a ,  as  
w e ll  a s  showing a  g e n e r a l  i n c r e a s e  in  c o n n e c t iv e  
t i s s u e .  The o t h e r  (Case 39 i n  T ab le  31) more 
c lo s e ly  s u g g e s te d  lym phoid h y p e r p l a s i a  w i th o u t  
e p i t h e l i a l  h y p e r p l a s i a .  The lymphoid a r e a s ,  though  
ve ry  e x t e n s i v e ,  were s h a r p l y  c i r c u m s c r ib e d ,  and t h e  
i n te r v e n i n g  parenchym a was composed o f  r e g u l a r  w e l l -  
f i l l e d  a c i n i  l i n e d  by f l a t t e n e d  e p i th e l iu m ,  w ith o u t
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i n t e r a c i n a r  c e l l s  (F ig .  8 2 ) .  C lo se r  e x a m in a t io n  
showed t h a t  w i t h in  th e  lym phoid  a r e a s  were colum nar 
e p i t h e l i a l  c e l l s ,  fo rm in g  c o l l a p s e d  o r  d i s i n t e g r a t i n g  
a c i n i  d ev o id  o f  c o l l o i d .  E p i t h e l i a l  h y p e r p l a s i a  was 
indeed  p r e s e n t ,  h u t  t h i s  c a se  d i f f e r e d  from th e  
o th e r s  i n  t h a t  h y p e r p l a s i a  co u ld  be found o n ly  w i th in  
th e  lym phoid  a r e a s ,  and n o t  i n  th e  a d ja c e n t  a c i n i  o r  
i n  th e  parenchym a g e n e r a l l y .
A l e s s  c o n s t a n t  e p i t h e l i a l  change th a n  h y p e r­
p l a s i a  was o x y p h i l i a .  l a r g e  o x y p h i l i c  ( o r ^ H u r th l e ” 
o r  ’’A skanazy” ) c e l l s  were p r e s e n t  i n  abou t h a l f  o f  
th e  c a s e s ,  and were a lw ays i n  c lo s e  r e l a t i o n  to  
ly m phocy tic  f o c i .  O x y p h i l ic  change was seldom 
e x te n s iv e ,  and i n  many i n s t a n c e s  was c o n f in e d  to  a 
few in c o n s p ic u o u s  g ro u p s  o f  c e l l s .
F i n a l l y ,  more th a n  h a l f  o f  th e  c a s e s  showed some 
degree o f  f i b r o s i s .  I n  th e  m i ld e s t  exam ples, t h i s  
amounted to  no more th a n  a, t h i c k e n in g  o f  th e  c o n n e c t iv e  
t i s s u e  s e p t a ,  b u t  more o f t e n  t h e r e  were bands o f  
f ib r o u s  t i s s u e  e i t h e r  e n c lo s in g  n o d u le s  o r  su b ­
d iv id in g  th e  g la n d  i n to  parenchym atous i s l e t s  o f  
v a ry in g  s i z e .  The deg ree  o f  f i b r o s i s  was n o t  
d i r e c t l y  r e l a t e d  to  th e  d eg ree  o f  lym phocy tic  i n f i l ­
t r a t i o n .
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C l i n i c a l l y  abnorm al t h y r o id s
There were 10 c a s e s  i n  t h i s  group (T able  3 2 ) :
3 o f  n o n - to x ic  n o d u la r  g o i t r e ,  2 o f  myxoedema, 1 o f  
to x ic  d i f f u s e  g o i t r e ,  and 4 i n  w hich  t h e r e  had been a  
p re v io u s  th y ro id e c to m y .  Only i n  th e  t o x i c  g o i t r e  
case was i t  c o n s id e r e d  l i k e l y  t h a t  th y r o id  d i s e a s e  
had been a  cau se  o f  d e a th .
Seven o f  t h e s e  c a s e s  -  a l l  fe m a le s  -  showed 
lym phocy tic  i n f i l t r a t i o n ,  and a r e  in c lu d e d  i n  T able  31. 
The re m a in in g  3 c a s e s  -  a l l  m ales  -  showed no s i g n i f i ­
can t  deg ree  o f  ly m p h o cy tic  i n f i l t r a t i o n .
The h i s t o l o g i c a l  f i n d i n g s  were th e  same a s  i n  
the  c l i n i c a l l y  no rm al t h y r o i d s ,  e x ce p t  t h a t  th e  two 
myxoedema c a s e s  showed no e p i t h e l i a l  h y p e r p l a s i a .
There was no h i s t o l o g i c a l  f e a t u r e  which would d i s ­
t i n g u i s h  th e  ly m p h o cy tic  i n f i l t r a t i o n  i n  th e s e  c a s e s  
from t h a t  se en  i n  t h e  c l i n i c a l l y  norm al t h y r o id .
DISCUSSION
ly m p h o c y tic  f o c i  a re  m en tioned  i n  a t  l e a s t  one 
s ta n d a rd  t e x tb o o k  o f  h i s t o lo g y  (Ham, 1957) a s  b e in g  
norm al c o n s t i t u e n t s  o f  th e  t h y r o id ;  t h e i r  in c id e n c e  
in  th e  no rm al t h y r o i d  has  been e s t im a te d  a s  16 .2$  
(Chesky e t  a l . , 1951).
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D i f f i c u l t y  a r i s e s  i n  d e f i n i n g  th e  "n o rm al” t h y r o i d .  
I f  one c o n s i d e r s  th e  a u to p s y  c a se s  i n  w hich , r e t r o ­
s p e c t i v e l y ,  no e v id e n c e  i s  found o f  c l i n i c a l  t h y r o id  
a b n o rm a li ty ,  t h e  p r e s e n t  f i n d i n g s  i n d i c a t e  t h a t  
lym phocy tic  i n f i l t r a t i o n  o c c u r s  i n  abou t 1 i n  4 a d u l t  
fem ale  t h y r o i d s ,  and i n  a b o u t  1 i n  12 a d u l t  m ales .
But from th e  h i s t o l o g i c a l  p o i n t  o f  v iew , lymphoid f o c i  
have n o t  been  se en  to  o c c u r  i n  norm al t h y r o i d  t i s s u e ,  
and a re  c h a r a c t e r i s t i c a l l y  a s s o c i a t e d  w i th  e p i t h e l i a l  
h y p e r p l a s i a ,  s m a l l  empty c o l l a p s e d  o r  d i s i n t e g r a t i n g  
a c i n i ,  p s e u d o g ia n t  c e l l s ,  o x y p h i l i a  and f i b r o s i s .
These h i s t o l o g i c a l  accom panim ents , in d e e d ,  a re  
th o se  which i n  d i f f u s e  form  make up th e  c h a r a c t e r ­
i s t i c  p i c t u r e s  o f  t o x i c  g o i t r e ,  c h ro n ic  t h y r o i d i t i s  
and myxoedema. The d i f f u s e  e p i t h e l i a l  h y p e r p l a s i a  
o f  e x o p h th a lm ic  g o i t r e  i s  f r e q u e n t l y  a s s o c i a t e d  w i th  
lymphoid f o c i ,  th e  e s t im a te d  in c id e n c e  r a n g in g  from 
23*3$ (H e llw ig ,  1938) to  75$ (Simmonds, 1913). In  
c h ro n ic  t h y r o i d i t i s ,  e p i t h e l i a l  h y p e r p l a s i a  i s  
i n c o n s t a n t ,  b u t  o x y p h i l i a ,  c o l l a p s e d  and d i s i n t e g r a t i n g  
a c i n i ,  p s e u d o g ia n t  c e l l s  and f i b r o s i s  may a l l  be 
p ro m inen t.  I n  myxoedema, a l l  th e  same f e a t u r e s  may 
a g a in  be  p r e s e n t  ( S e c t io n  9 ) ,  b u t  h e re  f i b r o s i s ,
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o x y p h i l i a  and m e t a p l a s i a  a re  p red o m in an t.
I t  i s  t h e r e f o r e  d i f f i c u l t  f o r  th e  h i s t o l o g i s t  to  
a c c e p t  ly m p h o c y t ic  i n f i l t r a t i o n  as an o c c a s io n a l  
"norm al” f i n d i n g ,  u n r e l a t e d  to  th e  lym pho cy tic  i n f i l ­
t r a t i o n  o f  t o x i c  g o i t r e ,  c h ro n ic  t h y r o i d i t i s  and 
myxoedema. From th e  h i s t o l o g i c a l  a p p e a ra n c e s ,  a s  
w e l l  a s  from  t h e  s i m i l a r i t y  o f  age and sex  in c id e n c e ,  
i t  would seem t h a t  t h e  s i g n i f i c a n c e  o f  lym ph ocy tic  
i n f i l t r a t i o n  i s  th e  same w hether  i t  o c c u rs  i n  th e  
c l i n i c a l l y  norm al t h y r o i d  o r  i n  any o f  s e v e r a l  
c l i n i c a l l y  r e c o g n i s a b le  t h y r o id  d i s o r d e r s .  F ig .  83 
shows how th e  age in c id e n c e  o f  ly m phocy tic  i n f i l ­
t r a t i o n  i n  th e  c l i n i c a l l y  norm al th y r o id  c o rre sp o n d s  
to L e v i t t ’ s r e p r e s e n t a t i o n  o f  lymphoid h y p e r p l a s i a  
in  the  e v o lu t i o n  o f  t o x i c  g o i t r e .
Two e x p la n a t i o n s  a re  c u r r e n t l y  i n  fa v o u r  to  
accoun t f o r  t h e  o c c u r re n c e  o f  lym phocy tic  i n f i l t r a t i o n  
in  th e  t h y r o i d .
A cco rd ing  to  one v iew , in f lam m ato ry  c e l l s  a r e  
a t t r a c t e d  by chem otax is  f o l lo w in g  th e  escape  o f  
c o l l o i d ,  o r  t h y r o g l o b u l i n ,  from th e  a c i n i  i n t o  th e  
strom a. An in f la m m a to ry  r e a c t i o n  o c c u r r in g  i n  t h i s  
way would be an a lo g o u s  w i th  s i m i l a r  p ro c e s s e s  i n  th e
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b r e a s t  and p r o s t a t e .  I n  b o th  th e s e  o rg a n s ,  a s  i n  
the  t h y r o i d ,  e p i t h e l i a l  h y p e r p l a s i a  te n d s  to  be 
accompanied by ly m p h o c y t ic  i n f i l t r a t i o n ,  and r a r e l y  
th e r e  may be a  w id e sp re a d  in f la m m a to ry  r e a c t i o n  
( p l a s m a - c e l l  m a s t i t i s  o r  g ranu lom atous  p r o s t a t i t i s )  
th o u g h t to  be due to  e sca p e  o f  r e t a i n e d  s e c r e t i o n  
in to  t h e  s t ro m a .
The mechanism o f  " c o l lo id o p h a g y ” by w hich  c o l l o i d  
r e a c h e s  t h e  i n t e r a c i n a r  s t ro m a  has been s tu d ie d  
p r i n c i p a l l y  by H e llw ig  and h i s  a s s o c i a t e s  ( r e f e r e n c e s  
34 and 103 to  1 0 7 ) ,  th oug h  H e llw ig  (1954) acknowledged 
th e  p r i o r i t y  o f  s i m i l a r  o b s e r v a t io n s  by Tanabe and 
Wakabayashi (1 9 4 0 ) .  Using s u p r a v i t a l  and p a r a f f i n  
p r e p a r a t i o n s  from  169 c a s e s  o f  c h ro n ic  t h y r o i d i t i s ,  
Ohesky, H e llw ig  and D reese  (1951) r e c o n s t r u c t e d  t h r e e  
s ta g e s  o f  c o l lo id o p h a g y : F i r s t ,  m acrophages e n t e r
th e  a c i n a r  lumen and i n g e s t  th e  c o l l o i d .  S econd ly , 
the  a c in u s  c o l l a p s e s ,  and the  macrophages f u s e  to  
form a  sy n cy tiu m . T h i r d ly ,  th e  m acrophages le a v e  th e  
lumen, become s t r a n d e d  i n  th e  s t ro m a , and d e g e n e ra te ;  
the  l i b e r a t e d  c o l l o i d  th e n  a t t r a c t s  lym phocytes by 
chem otax is .  D e g e n e ra t io n  o f  th e  a c i n a r  e p i th e l iu m  
would th u s  be due to  a c c u m u la t io n  o f  lym phocytes
-  203 -
around and betw een  th e  a c i n i ,  and would n o t  be th e  
p rim ary  l e s i o n  i n  c h ro n ic  t h y r o i d i t i s ,  a s  i s  more 
g e n e r a l ly  su p p o sed .
Chesky e t  a l .  c o n s id e r e d  e x c e ss  o f  t h y r o t r o p i c  
hormone to  be  the  m ost im p o r ta n t  f a c t o r  i n  c a u s in g  
the  i n i t i a l  c o l l o i d  changes w hich  r e s u l t  i n  th e  
a t t r a c t i o n  o f  m acrophages. The f i n d in g s  a p p l i e d  a l s o  
to  f o c i  o f  c h ro n ic  in f la m m a tio n  i n  g o i t r e s  o t h e r  th a n  
ch ro n ic  t h y r o i d i t i s ,  and i n  n o rm a l - s iz e d  th y r o id s  
o b ta in e d  a t  a u to p s y .  H e llw ig  and W ilk inson  (1 9 5 6 a ,b )  
were a b le  to  p roduce  th e  " c h a r a c t e r i s t i c  t r i a d "  o f  
m acrophages, r e s o r p t i o n  o f  c o l l o i d ,  and a c c u m u la t io n  
o f  lym phocy tes by th e  a c t i o n  o f  r a d i o a c t i v e  io d in e  on 
th e  r a t  and g u in e a  p ig  t h y r o id .  I t  would seem t h a t  
the  in f la m m a to ry  re s p o n s e  i n  t h e s e  ex p er im e n ts  I s  
n o t  a  d i r e c t  r e s u l t  o f  damage to  th e  e p i th e l iu m ,  b u t  
an i n d i r e c t  r e s u l t  o f  c h em ic a l  changes in duced  in  
th e  c o l l o i d .  A d m in is t r a t io n  o f  TSH a lo n e  has  been 
r e p o r t e d  a s  c a u s in g  f o c a l  ly m phocy tic  i n f i l t r a t i o n  
in  th e  p i g e o n 's  t h y r o i d  (T h u rs to n ,  1933), and 
e x c e s s iv e  TSH s e c r e t i o n ,  in d u ced  by p ro lo n g ed  a d m in is ­
t r a t i o n  o f  t h i o u r a c i l ,  has l e d  to  a  p i c t u r e  re s e m b l in g  
s trum a lymphomatosa i n  th e  r a t  t h y r o id  (C lau sen , 1953)*
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I t  h a s  been  s u g g e s te d  by Sommers and M eissn e r  
(1954) t h a t  th e  p r im a ry  l e s i o n  l e a d in g  to  c o l l o i d o -  
phagy and ly m p h o c y t ic  i n f i l t r a t i o n  i s  d e g e n e ra t io n  
of the  basem ent membranes. D i f fu s e  a b n o r m a l i t i e s  
o f  basem ent membrane s t a i n i n g  w ere seen  i n  a l l  e a s e s  
o f  c h ro n ic  t h y r o i d i t i s ,  and s i m i l a r  l o c a l i s e d  changes 
were se en  i n  c a s e s  o f  p r im a ry  h y p e r p l a s i a  accom panied 
by c o n s id e r a b le  ly m p h o c y tic  i n f i l t r a t i o n .  The 
l a t t e r  o b s e r v a t i o n  h as  r e c e n t l y  been confirm ed  and 
ex tended  by S t u a r t  and A l la n  (1958).
The a l t e r n a t i v e ,  b u t  n o t  n e c e s s a r i l y  c o n t r a ­
d i c t o r y ,  e x p la n a t i o n  f o r  th e  a ccu m u la t io n  o f  in f la m ­
matory c e l l s  i n  th e  t h y r o i d  i s  the  o c c u rre n c e  o f  an 
a n t ig e n - a n t ib o d y  r e a c t i o n .  I t  has  been p o s t u l a t e d  
t h a t  e sca p e  o f  t h y r o g lo b u l i n  from th e  a c i n i  l e a d s  to  
th e  f o rm a t io n  o f  a u t o - a n t i b o d i e s ,  and t h a t  i n t e r ­
a c t io n  o f  t h y r o g lo b u l i n  and th e  a u to -a n t ib o d y  w i th in  
th e  t h y r o i d  i s  r e s p o n s i b l e  f o r  the in f lam m ato ry  r e a c t i o n .  
The t h y r o i d s  o f  r a t s  i n j e c t e d  w i th  a n t i - r a t - t h y r o i d  
serum have shown a  s e v e re  d i s o r g a n i s a t i o n  o f  th e  
a c in a r  e p i th e l i u m  ( L i l i e n ,  1954). I t  has been shown 
by W itebsky and Rose (1956) t h a t  r a b b i t s  i n j e c t e d  
w i th  e x t r a c t s  o f  t h e i r  own th y r o id s  develop
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p r e c i p i t a t i n g  a n t i b o d i e s ,  and t h a t  i n j e c t i o n  o f
 " " "  !'L Ft r,
a n t is e ru m  p r e p a r e d  i n  t h i s  way i n t o  r a b b i t s  p rovokes 
a d i f f u s e  c h ro n ic  t h y r o i d i t i s  (Rose and W itebsky ,
1956). The p re s e n c e  o f  s i m i l a r  a n t ib o d y  i n  th e  serum  
o f  p a t i e n t s  w i t h  H ash im oto ’ s d i s e a s e  i s  now w e l l  
e s t a b l i s h e d  ( R o i t t  e t  a l . , 1956; G-oudie e t  a l . ,
1957), and i s  a l r e a d y  b e in g  used  in  the  c o n f i rm a t io n  
o f  t h i s  d i a g n o s i s .  L a t e r  work i n d i c a t e s  t h a t  t h e r e  
a re  two d i s t i n c t  a n t i b o d i e s  ( R o i t t  and L o n iach , 1 958 ) ,  
which do n o t  n e c e s s a r i l y  have th e  same s i g n i f i c a n c e .
The im m uno log ica l  s t u d i e s  have c a s t  some doubt 
on th e  wisdom o f  i n c l u d i n g  p l a s m a - c e l l  i n f i l t r a t i o n  
under th e  g e n e r a l  te rm  Mly m ph ocy tic  i n f i l t r a t i o n ”.
To do so i s  p e rh a p s  g e n e r a l l y  j u s t i f i a b l e ,  a s  t h e r e  
i s  no c l i n i c a l  d i s t i n c t i o n ,  a s  r e g a r d s  age g roup , 
sex i n c id e n c e ,  c l i n i c a l  f i n d i n g s ,  p r e - o p e r a t i v e  
d ia g n o s is  o r  p o s t - o p e r a t i v e  co u rse  between th e  v a r io u s  
forms o f  c h ro n ic  t h y r o i d i t i s  w i th  o r  w i th o u t  th e  
p re sen c e  o f  p lasm a  c e l l s  (P e te r s o n  and S h i d l e r ,  1957, 
and th e  d i s c u s s i o n  w hich  fo l lo w s  t h e i r  p a p e r ) .  But 
im m u n o lo g ic a l ly ,  th e  lym phocyte and the  plasm a c e l l  
may n o t  have th e  same s i g n i f i c a n c e .  ,!P lasm a c e l l s ” , 
a c c o rd in g  to  W eiser ( l957)>  ”may mean d i f f e r e n t
-  206 -
th in g s  to  d i f f e r e n t  p e r s o n s .  To me, th e  p re s e n c e  o f  
plasm a c e l l s  means t h a t  a n t ib o d y  fo rm a t io n  i s  t a k in g  
p la c e  and , m oreover ,  t h a t  i t  i s  t a k i n g  p la c e  
l o c a l l y  . . .  11 The d i f f e r e n t  ty p e s  o f  c h ro n ic  
in f lam m ato ry  i n f i l t r a t i o n ,  though  i n d i s t i n g u i s h a b l e  
c l i n i c a l l y ,  a r e  d i s t i n g u i s h a b l e  im m u n o lo g ica lly .
P a ine  e t  a l .  (1957) d e f in e d  H ash im oto ' s d i s e a s e  to  
exclude  c a s e s . showing po lym orphs, p lasm a c e l l s  o r  
g i a n t  c e l l s  (a  s t r i c t e r  d e f i n i t i o n  th a n  t h a t  o f  
Hashimoto h i m s e l f ,  who n o te d  c o n s id e r a b le  numbers o f  
plasm a c e l l s  among th e  ly m p h o c y te s ) ;  d e f in e d  i n  
t h i s  way, H a sh im o to 's  d i s e a s e  was the  o n ly  t h y r o id  
d i s o r d e r  s t u d i e d  i n  w hich  a n t i b o d i e s  were n o t  d e te c t e d .
A u to - im m u n isa t io n ,  l i k e  c o l lo id o p h a g y ,  i s  a  
mechanism w hich  c o u ld  a cc o u n t  f o r  th e  c e l l u l a r  
i n f i l t r a t i o n  n o t  o n ly  i n  c h ro n ic  t h y r o i d i t i s  b u t  a l s o  
in  o th e r  t h y r o i d  d i s o r d e r s  and in  t h e  c l i n i c a l l y  
norm al t h y r o i d .  I t  i s  now known t h a t  a n t i b o d ie s  a re  
p r e s e n t  i n  th e  serum , though  l e s s  commonly, i n  
d i f f u s e  and n o d u la r  t o x i c  g o i t r e ,  su b a cu te  t h y r o id ­
i t i s ,  c a rc ino m a  o f  th e  t h y r o id ,  and e s p e c i a l l y  i n  
myxoedema (P a in e  e t  a l . , 1957; G-oudie e t  a l . , 1957; 
Owen and Sm art,  1958; R o i t t  and D oniach, 1958), and
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s i m i l a r  r e s u l t s  a r e  o b ta in e d  by th e  use o f  s k in  
t e s t s  (Buchanan e t  a l . , 1958). White (1957) 
d e te c te d  a n t i g e n  i n  and among th e  lym phocytes i n  
to x ic  d i f f u s e  g o i t r e .
The s t u d i e s  o f  Buchanan e t  a l .  , Owen and Sm art, 
and R o i t t  and D oniach  a l l  r e v e a l e d  a  s m a l l  p e rc e n ta g e  
o f  p o s i t i v e  r e s u l t s  i n  no rm al c o n t r o l s ,  and A nderson  
e t  a l .  (1957) found  t h a t ,  a t  a u to p sy  on such  un­
e x p la in e d  p o s i t i v e  c a s e s ,  th e  t h y r o id  showed changes 
s i m i l a r  to  th o se  o f  c h ro n ic  t h y r o i d i t i s .
le a k a g e  o f  t h y r o g l o b u l i n  o u t  o f  th e  t h y r o id  a c i n i  
was a c c e p te d  by th e  l a n c e t  (1957) as  th e  i n i t i a l  e v e n t  
i n  th e  a u to - im m u n is a t io n  p r o c e s s  i n  H ashim otof s 
t h y r o i d i t i s ,  and  a  s u b s ta n c e  re se m b lin g  th y r o g lo b u l in  
has i n  f a c t  been d e t e c t e d  i n  th e  serum in  H ash im o to 's  
d i s e a s e  (Owen and McConahey, 1956). " I t  le a v e s  o n ly  
one t h i n g  unansw ered" , added th e  l a n c e t .  "What s e t s  
th e  p r o c e s s  g o in g ? " .
I t  i s  p e rh a p s  too e a r l y  to  combine th e  two 
hy p o th eses  and s u g g e s t  t h a t  H e l lw ig 's  mechanism o f  
" c o l lo id o p h a g y " a c c o u n ts  f o r  th e  escape  o f  th y r o ­
g lo b u l in  and so i n i t i a t e s  t h e  p ro c e s s  o f  a u to ­
im m un isa tion . But w h e ther  one a c c e p ts  c o l lo id o p h a g y ,
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or a u to - im m u n is a t io n ,  o r  a  co m b in a t io n  o f  th e  tw o, a s  
the  mechanism r e s p o n s i b l e  f o r  lym ph ocy tic  i n f i l t r a t i o n  
in  the  t h y r o i d ,  t h e r e  i s  now b o th  h i s t o l o g i c a l  and 
im m unological e v id e n c e  i n d i c a t i n g  t h a t  th e  p r o c e s s  i s  
th e  same i n  th e  c l i n i c a l l y  norm al th y r o id  and  i n  
h y p e r th y ro id is m ,  c h ro n ic  t h y r o i d i t i s  and myxoedema.
T h is  c o n c lu s io n  h as  an  im p o r ta n t  b e a r in g  on th e  
p a th o g e n e s is  o f  t h e s e  t h y r o i d  d i s e a s e s .  Both  c h ro n ic  
t h y r o i d i t i s  and  myxoedema a re  g e n e r a l l y  c o n s id e re d  to  
be c l i n i c o - p a t h o l o g i c a l  e n t i t i e s ,  u n r e l a t e d  to  e a c h  
o th e r  and to  t o x i c  g o i t r e .  A l l  t h r e e  m ight now f a l l  
i n to  p la c e  a s  s u c c e s s iv e  s t a g e s  i n  a s i n g l e  p a th o ­
l o g i c a l  p r o c e s s ,  e ach  b e in g  m ere ly  a  more s e v e r e  and. 
c l i n i c a l l y  m a n i f e s t  form  o f  a  s i m i l a r  s t a g e  i n  the  
c l i n i c a l l y  norm al t h y r o i d .
There i s  e v id e n c e  i n  fa v o u r  o f  su ch  a  concep t i n  
th e  works o f  Vaux (1 9 3 8 ) ,  B a s te n ie  (1944)> G-oetsch 
and Kamner (1955)> and e s p e c i a l l y  o f  L e v i t t  
( r e f e r e n c e s  143 to  1 4 6 ) ,  a l l  o f  w hich a re  r e f e r r e d  to  
l a t e r .
B e a t t i e  and D ickson (1948) c l a s s i f i e d  
lym phadenoid g o i t r e  under seco n d ary  changes i n  t o x i c  
g o i t r e s ,  and went so f a r  a s  to  sa y  t h a t  "lymphadenoid
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g o i t r e  i s  b e s t  r e g a r d e d  a s  a  r e g r e s s i o n  r a t h e r  t h a n  
as a s p e c i a l  ty p e  o f  g o i t r e .  Some exam ples o f  
R i e d e l ' s  s t ru m a  may r e p r e s e n t  a  f i n a l  s ta g e  o f  t h i s  
r e g r e s s i o n " .  O th e r  s t a n d a r d  works on p a th o lo g y  d id  
not f o l lo w  s u i t ,  and th e  c o n ce p t  o f  a  c o n tin u o u s  
sequence from  t o x i c  g o i t r e  th ro u g h  c h ro n ic  t h y r o i d i t i s  
to myxo edema d id  n o t  g a in  g e n e r a l  a c c e p ta n c e .  The 
adven t o f  im m uno log ica l  e v id e n c e ,  however, has  won 
many new a d h e r e n t s  to  th e  " u n i t a r i a n "  v iew , and th e  
new a p p ro a c h  was w e l l  sum m arised by th e  l a n c e t  (19 58): 
"Perhaps we sh o u ld  t h i n k  i n  term s o f  a  r e a c t i o n ,  
e x p re s se d  h i s t o l o g i c a l l y  by ly m phocy tic  and p lasm a 
c e l l  i n f i l t r a t i o n ,  and s e r o l o g i c a l l y  by a n t i b o d i e s  
a g a in s t  human t h y r o i d  e x t r a c t ,  r a t h e r  t h a n  in  term s 
o f  ’ d i s e a s e s '  d e f in e d  by th e  p a t h o l o g i s t  and th e  
c l i n i c i a n .  On t h i s  v iew  i t  would be p o s s ib l e  to  
p i c t u r e  t h e  same auto-immune r e a c t i o n  o c c u r r in g  i n  a  
wide v a r i e t y  o f  t h y r o i d  d i s o r d e r s  ( in c lu d in g  some n o t  
d e te c te d  by t h e  c l i n i c i a n ) .  Only when th e  same 
p ro c e s s  has  in v o lv e d  much o f  th e  g lan d  would i t s  
e f f e c t s  become c l i n i c a l l y  e v id e n t" .
The h i s t o l o g i c a l  f i n d in g s  d e s c r ib e d  h e re  might 
a lo n e  have been s u f f i c i e n t  to  su g g e s t  such  a
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c o n c lu s io n .  S in c e  th e  ly m p h o cy tic  f o c i  i n  th e  
c l i n i c a l l y  no rm al t h y r o i d ,  accompanied i n  v a ry in g  
degree by e p i t h e l i a l  h y p e r p l a s i a  and f i b r o s i s ,  can 
r e a d i l y  be a c c e p te d  a s  d i f f e r e n t  s t a g e s  i n  a  s i n g l e  
p r o c e s s ,  m ig h t n o t  th e  d i s e a s e s  which th e y  a p p ea r  to  
r e p r e s e n t  i n  s u b - c l i n i c a l  form  be s i m i l a r l y  i n t e r ­
p re te d ?
Does h y p e r th y r o id is m  i n  f a c t  l e a d  to  c h ro n ic  
t h y r o i d i t i s ?  Do e i t h e r  o f  th e s e  d i s e a s e s  l e a d  to  
myxoedema? The n e x t  two S e c t io n s  a re  devo ted  to  a  
c o n s i d e r a t i o n  o f  t h e s e  q u e s t io n s .
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SUMMARY
ly m p h o c y tic  i n f i l t r a t i o n  has  been s t u d i e d  i n  ^ 
254 a d u l t  t h y r o i d s  o b t a in e d  a t  a u to p s y .
ly m p h o c y tic  i n f i l t r a t i o n  was p r e s e n t  i n  35 o f  
the  244 c l i n i c a l l y  no rm al t h y r o i d s ,  and i n  7 o f  th e  
10 c l i n i c a l l y  abnorm al sp ec im ens . I t  was much 
commoner, and te n d e d  to  be more e x te n s iv e ,  i n  f e m a le s .  
In  b o th  s e x e s ,  th e  in c id e n c e  re a c h e d  i t s  maximum i n  
the  s i x t h  d ecad e .
Most o f  t h e  g la n d s  showing lym phocy tic  i n f i l ­
t r a t i o n  were h y p e r p l a s t i c ,  o r  showed ev id en ce  o f  
in c r e a s e d  f u n c t i o n a l  a c t i v i t y .
The ly m p h o c y tic  f o c i  were accompanied by sm a ll  
c o l la p s e d  a c i n i ,  d ev o id  o f  c o l l o i d  but sometimes con­
t a i n i n g  m acro phages , and i n  v a ry in g  degree  by oxy­
p h i l i c  e p i th e l i u m ,  m e t a p l a s t i c  e p i th e l iu m ,  p l a s m a - c e l l  
i n f i l t r a t i o n  and f i b r o s i s .
Lymphocytic i n f i l t r a t i o n  i n  th e  c l i n i c a l l y  norm al 
th y r o id  i s  se en  to  be s i m i l a r ,  h i s t o l o g i c a l l y  and i n  
age and se x  i n c i d e n c e ,  to  th e  i n f i l t r a t i o n  w hich 
occu rs  i n  t h e  c l i n i c a l l y  abnorm al t h y r o i d .  P r e s e n t -  
day o p in io n s  on th e  p a th o g e n e s is  and s i g n i f i c a n c e  o f  
lym phocy tic  i n f i l t r a t i o n  i n  th e  t h y r o id  a r e  rev ie w ed ,
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and th e  i m p l i c a t i o n s  o f  t h e  f i n d in g s  i n  c l i n i c a l l y  
norm al t h y r o i d s  a r e  c o n s id e r e d  w i th  r e g a r d  to  th e  
p a th o g e n e s is  o f  c h ro n ic  t h y r o i d i t i s  and myxoedema.
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8. THE RELATION OP EPITHELIAL HYPERPLASIA 
TO CHRONIC THYROIDITIS: A s tu d y  o f
t h y r o i d  h i s t o l o g y  f o l lo w in g  p a r t i a l  
th y ro id e c to m y
C hron ic  t h y r o i d i t i s  -  u s in g  th e  term  h e re  to  
in c lu d e  b o th  H ash im oto ’ s d i s e a s e  and the  more i l l -  
d e f in e d  ’’c h ro n ic  n o n - s p e c i f i c  t h y r o i d i t i s ” -  i s  a  
c o n d i t io n  o f  o b sc u re  e t i o l o g y ,  c o n s id e re d  a t  p r e s e n t  
to be due to  a u to - im m u n is a t io n  ( R o i t t  e t  a l . , 1956) 
o r  to  p r im a ry  t h y r o i d  f a i l u r e  ( S k i l l e r n  e t  a l . ,
1956a). Most w r i t e r s  a c c e p t  t h a t  i t  a r i s e s  i n  a 
p r e v io u s ly  no rm al t h y r o i d ,  and w h ile  t h e r e  i s  a  v a s t  
l i t e r a t u r e  on th e  q u e s t io n  o f  w he ther  th e  Hashimoto 
v a r i e t y  p r o g r e s s e s  to  R i e d e l ' s  s t ru m a , l e s s  a t t e n t i o n  
has been g iv e n  to  th e  p o s s i b i l i t y  t h a t  c h ro n ic  
t h y r o i d i t i s  i s  i t s e l f  due to  p r o g r e s s io n  o f  an e a r l i e r  
t h y r o id  d i s o r d e r .  I n  th e  f o u r  c a se s  r e p o r t e d  by 
Hashimoto i n  1912, t h e r e  had been no c l i n i c a l  
ev idence  o f  p re c e d in g  th y r o id  d i s e a s e ,  and J o l l ' s  
s tu d y  o f  81 c a s e s  l e d  him to th e  s ta te m e n t  t h a t  ”I t  
i s  s t r i k i n g  how l i t t l e  e v id e n c e  th e r e  i s  o f  any 
p r e - e x i s t i n g  i l l - h e a l t h ,  e i t h e r  imm ediate o r  r e m o te ”. 
Beare (1 9 5 8 ) ,  w h i le  n o t in g  a h ig h  in c id e n c e  o f  
p re c e d in g  d i s e a s e  i n  o t h e r  o rg a n s ,  s u g g e s t in g  a
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p a th o l o g i c a l  s e n s i t i v i t y  on th e  p a r t  o f  th e  body 
t i s s u e s  to  v a r i o u s  s t i m u l i ,  c o n s id e re d  t h a t  th e  
p resen ce  o f  any p r e - e x i s t i n g  t h y r o id  d i s e a s e  was 
u n r e l a t e d  to  th e  developm ent o f  lym phadenoid g o i t r e .
No a s s o c i a t i o n  w i th  t h y r o t o x i c o s i s  was found by 
H e p t i n s t a l l  and  E a s t c o t t  (1954) o r  H endrick  (1957).
However, G-raham and McCullagh (1931)» w h ile  
a g re e in g  t h a t  h y p e r th y ro id is m  cou ld  n o t  be r e c o g n i s e d  
e i t h e r  i n  t h e i r  own o r  i n  H ash im o to 's  o r i g i n a l  c a s e s ,  
su rm ised  from  th e  h i s t o l o g i c a l  a p p ea ra n c es  t h a t  "were 
i t  p e r m i s s ib l e  to  assume an a n te c e d e n t  h y p e r th y r o id ­
ism , an e x p la n a t i o n  o f  p a th o g e n e s is  would n o t  be 
d i f f i c u l t " .
Some a u th o r s  have in d ee d  s a t i s f i e d  th em se lv es  
t h a t  a  h i s t o r y  o f  h y p e r th y ro id is m  co u ld  be e l i c i t e d  
in  c h ro n ic  t h y r o i d i t i s .  Vaux (1938) found c l i n i c a l  
as  w e l l  a s  h i s t o l o g i c a l  e v id e n ce  o f  p re c e d in g  th y r o ­
t o x i c o s i s  and i n v o l u t i o n ,  though  she confused  the  
i s s u e  by u s in g  th e  te rm  " R i e d e l ' s  d i s e a s e "  f o r  t y p i c a l  
c a se s  o f  H a sh im o to 's  d i s e a s e .  J o l l  (1939) o b je c te d  
t h a t  she  had in c lu d e d  a s  an e a r l y  s ta g e  c a se s  which 
sho u ld  have been  c l a s s i f i e d  w i th  th e  advanced forms 
o f  lym phoid i n f i l t r a t i o n  i n  G raves ' d i s e a s e ,  b u t
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t h i s  d is a g re e m e n t  o n ly  s e r v e s  to  em phasise  th e  
e x is te n c e  o f  t r a n s i t i o n a l  h i s t o l o g i c a l  s t a t e s  betw een 
to x ic  g o i t r e  and  c h ro n ic  t h y r o i d i t i s .
G oldberg  and Davson (1 9 4 8 ) , to o ,  cou ld  f i n d  no 
sharp  d i v id i n g  l i n e  on h i s t o l o g i c a l  grounds betw een 
to x ic  g o i t r e  and lym phadenoid  g o i t r e .  T h e ir  own 
c l i n i c a l  e x p e r i e n c e ,  a s  w e l l  a s  many o b s e r v a t io n s  c i t e d  
from th e  l i t e r a t u r e ,  s u g g e s te d  to  them t h a t  "a  t o x i c  
phase i s  s u f f i c i e n t l y  f r e q u e n t  to  coun t a s  an 
im p o r ta n t  f a c t o r  i n  p a th o g e n e s i s " .  A h igh  in c id e n c e  
o f  e m o t io n a l  u n r e s t  p r i o r  to  th e  o n s e t  o f  H ash im o to 's  
d i s e a s e  was n o te d  by D avison  and L e t to n  (1 949), who 
were i n c l i n e d  to  a g re e  t h a t  i n  th e  e a r l y  s t a g e s  t h e r e  
i s  a  s l i g h t  h y p e r th y r o id is m ,  fo l lo w e d  by e u th y ro id is m  
and th e n  h y p o th y ro id ism . A c a r e f u l  s tu d y  o f  49 c a se s  
o f  c h ro n ic  n o n - s p e c i f i c  t h y r o i d i t i s  by G oetsch  and 
Kamner (1955) l e d  them to  th e  b e l i e f  t h a t  th e  e a r l y  
p h a se  i s  one o f  e p i t h e l i a l  h y p e r p l a s i a ,  and th e  
t e r m in a l  phase  one o f  d i f f u s e  f i b r o s i s ,  re se m b lin g  
R i e d e l ' s  s t ru m a;  th e y  c o n s id e re d  t h a t  c h ro n ic  
t h y r o i d i t i s  i s  "an in f lam m ato ry  re s p o n se  to  e t i o l o g i c a l  
i r r i t a t i v e  f a c t o r s  r e s i d i n g  i n  th e  h y p e r fu n c t io n in g  
e p i th e l iu m  o f  p r im a ry  t o x i c  d i f f u s e  g o i t r e " .  A 
h i s t o r y  o f  h y p e r th y ro id is m  was e l i c i t e d  i n  s e v e r a l  o f
t h e i r  c a s e s  i n  th e  t e r m in a l  p h a se .
The b a s a l  m e ta b o l ic  r a t e  i n  41 u n q u e s t io n a b le  
c ase s  o f  s tru m a  lymphom atosa c o l l e c t e d  by McSwain 
and Moore (1943) ra n g e d  from  p lu s  63$ to  minus 23$, 
w ith  an a v e ra g e  o f  p lu s  5$.
T here have even  been c a s e s  i n  w hich  th e  c l i n i c a l  
picture was one o f  exophalm ic  g o i t r e  w h ile  th e  h i s t o ­
l o g i c a l  p i c t u r e  was t h a t  o f  c h ro n ic  t h y r o i d i t i s  
(Eden and T r o t t e r ,  1942; Glirkan, 1 945), and i n  one 
case  o f  e x o p h th a lm ic  g o i t r e  (Case 10 o f  Pem berton ,
1930) th e  t h y r o i d  showed e p i t h e l i a l  h y p e r p l a s i a  w i th  
"an a r e a  o f  woody t h y r o i d i t i s  in v o lv in g  the  l e f t  lo b e " .
The p r i n c i p a l  p r o t a g o n i s t  o f  th e  " p ro g re s s io n "  
th e o ry  h a s  been L e v i t t  (1951, 1952, 1954, 1957), who 
based  h i s  v iew s on a  c l i n i c o - p a t h o l o g i c a l  s tudy  o f  
over 2000 th y r o id e c to m ie s .  L e v i t t  d e s c r ib e d  a  s te a d y  
g ra d u a te d  change th ro u g h  s ix  p h a s e s ,  b e g in n in g  w i th  
e p i t h e l i a l  h y p e r p l a s i a  and en d in g  w i th  f i b r o -  
lymphoid h y p e r p l a s i a  (H ash im oto’ s d i s e a s e )  and th e  
f i b r o s i s  o f  R ie d e l .  (The second and t h i r d  c a se s  
d e s c r ib e d  by R i e d e l ,  i n  sh a rp  c o n t r a d i s t i n c t i o n  to  
h i s  f i r s t ,  were c o n s id e re d  to  be examples o f  c h ro n ic  
t h y r o i d i t i s  u n r e l a t e d  to  th e  s i x  p r o g r e s s iv e  p h a s e s ) .
I t  a p p e a re d  to  L e v i t t  t h a t  p r o g r e s s io n  o f  the  lymphoid 
ph ases  was th e  r u l e ,  h u t  t h a t  p r o g r e s s  cou ld  be h a l t e d  
a t  any o f  th e  s i x  p h a s e s ,  and th e  p ro c e s s  was s t i l l  
r e v e r s i b l e  i n  th e  e a r l i e r  p h a se s .
In  s p i t e  o f  th e  p r e v a i l i n g  o p in io n  t h a t  c h ro n ic  
t h y r o i d i t i s  a r i s e s  i n  a  p r e v io u s ly  norm al g la n d ,  i t  
w i l l  be seen  t h a t  t h e r e  i s  a  c o n s id e r a b le  body o f  
ev idence  f o r  a  p re c e d in g  phase  o f  h y p e r th y ro id is m ,  
o r  a t  l e a s t  o f  e p i t h e l i a l  h y p e r p l a s i a .  However, 
a r r a n g in g  a  number o f  t h y r o id  specim ens i n  th e  o rd e r  
o f  a supposed  sequence  i s  o b v io u s ly  l e s s  s a t i s f a c t o r y  
th an  d e m o n s t r a t in g  p r o g r e s s i o n  i n  s u c c e s s iv e  t h y r o id  
specim ens from  th e  same p a t i e n t .  As L e v i t t  (1954) 
p o in te d  o u t ,  p o s i t i v e  p ro o f  o f  p r o g r e s s io n  sh o u ld  be 
based  on th e  d e m o n s tr a t io n  o f  changes as th ey  occu r  
in  one i n d i v i d u a l .
MATERIAL
I  have had th e  o p p o r tu n i ty  o f  exam ining 6 
th y ro id e c to m y  specim ens from p a t i e n t s  who had u n der­
gone p r e v io u s  th y ro id e c to m y  (T ab le  33A), and 4 a u to p sy  
case s  i n  w hich  t h e r e  was a  h i s t o r y  o f  th y ro id e c to m y  
(T able  33B) -  a  t o t a l  o f  10 c a se s  i n  which th e
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p o s s ib l e  p r o g r e s s i o n  o f  t h y r o id  d i s e a s e  can be s tu d i e d .
I  have been h a n d icap p ed  by th e  d i f f i c u l t y  o f  
t r a c i n g  i n f o r m a t io n  a b o u t  th e  p re v io u s  t h y r o i d ­
ec to m ie s ,  and o f  o b t a i n i n g  sam ples o f  th e  e x c i s e d  
t i s s u e .  I n  4 o f  t h e  6 s u r g i c a l  c a s e s ,  t i s s u e  from  
the e a r l i e r  th y ro id e c to m y  was s t i l l  a v a i l a b l e  f o r  
s tu d y ,  b u t  i n  one c a se  th e  e a r l i e r  specim en had n o t  
been examined m i c r o s c o p ic a l l y ,  and i n  a n o th e r  
th y ro id e c to m y  had been  perfo rm ed  o v e rs e a s  and th e  
specimen co u ld  n o t  be t r a c e d .  The a u to p sy  c a se s  
p r e s e n te d  a  g r e a t e r  p rob lem , a s  th e  4 p a t i e n t s  a l l  
d ied  o f  c o n d i t i o n s  u n r e l a t e d  to  th e  t h y r o id ,  and 
i n s u f f i c i e n t  d e t a i l s  had been  o b ta in e d  d u r in g  l i f e .
In  none o f  th e s e  c a s e s  was i t  p o s s ib l e  to  t r a c e  th e  
th y ro id e c to m y  specim en.
In  s p i t e  o f  th e s e  d e f i c i e n c i e s ,  th e  m a t e r i a l  i s  
o f  v a lu e  i n  s tu d y in g  th e  q u e s t io n  o f  p r o g r e s s io n .
RESULTS
S u r g ic a l  c a s e s
Of th e  6 s u r g i c a l  c a se s  (T able  33A), 4 were 
r e c u r r e n c e s  o f  n o n - to x ic  n o d u la r  g o i t r e ,  and 2 were 
r e c u r r e n c e s  o f  g o i t r e  many y e a r s  a f t e r  th y ro id e c to m y
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fo r  G rav es ' d i s e a s e .  The 4 n o n - to x ic  g o i t r e s  w i l l  n o t  
be c o n s id e re d  i n  d e t a i l ,  a s  i n  t h r e e  o f  them th e r e  
was no s i g n i f i c a n t  deg ree  o f  lym phocy tic  i n f i l t r a t i o n  
in  e i t h e r  t h e  f i r s t  o r  su b se q u e n t  specim en. In  one 
(Case l ) ,  i n  w hich  th e  f i r s t  specim en was n o t  
a v a i l a b l e ,  th e  r e c u r r e n c e  was accompanied by d o u b t fu l  
c l i n i c a l  s i g n s  o f  t o x i c i t y ;  th e  second specim en 
showed f o c a l  h y p e r p l a s i a  and i n v o l u t i o n ,  w i th  f o c i  
o f  ly m p h o cy tic  and p lasm a  c e l l  i n f i l t r a t i o n ,  f i b r o s i s ,  
and n e s t s  o f  squamous e p i th e l iu m  i n  th e  f i b r o u s  
c a p su le  o f  an i n v o l u t i o n a l  n o d u le .
The o t h e r  two s u r g i c a l  c a se s  were b o th  examples 
o f  p r o g r e s s i o n  from  d i f f u s e  e p i t h e l i a l  h y p e r p l a s i a  
to  d i f f u s e  c h ro n ic  t h y r o i d i t i s ,  and a r e  o f  s u f f i c i e n t  
im portance  to  j u s t i f y  d e t a i l e d  c a s e - r e p o r t s :
Case 2.—— —— — —  ^
A m a r r ie d  woman, bo rn  i n  1907> underw ent a
p a r t i a l  th y ro id e c to m y  i n  1941 f o r  d i f f u s e  t o x ic  g o i t r e .  
Symptoms o f  h y p e r th y ro id is m  had been p r e s e n t  f o r  a b o u t  
a y e a r ;  t h e r e  was s l i g h t  e x o p h th a lm o s ,* and th e  b a s a l  
m e ta b o l ic  r a t e  was p lu s  65%, The e x c is e d  t i s s u e  was 
r e p o r t e d  a s  showing " t y p i c a l  h y p e rp la s i a  o f  t h y r o ­
t o x i c o s i s
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She rem a in ed  w e l l  f o r  a b o u t  9 y e a r s ,  b u t  t h e r e ­
a f t e r  symptoms o f  t h y r o t o x i c o s i s  s t e a d i l y  r e t u r n e d ,  
and t h i o u r a c i l  t r e a tm e n t  was begun i n  1952 and 
co n tin u ed  f o r  18 m onths. The g o i t r e  in c r e a s e d  
m arkedly  d u r in g  t h e  summer o f  1956. On e x a m in a t io n  
in  Septem ber 1956, th e  t h y r o id  e n la rg em en t was much 
more p ronounced  i n  th e  r i g h t  lo b e .  Tremor and 
t a c h y c a r d ia  were o f  s l i g h t  d e g re e ,  and th e r e  was no 
exophtha lm os. There had been s l i g h t  l o s s  o f  w e ig h t.  
X -ray  showed some com press ion  and d e v ia t i o n  o f  th e  
t r a c h e a  to  t h e  l e f t .  H oarseness  and i r r i t a t i n g  
cough were th e  c h i e f  symptoms.
T hyro idectom y was d e la y e d  by th e  f i n d i n g ,  a t  
d i r e c t  l a ry n g o s c o p y ,  o f  a  mass i n  th e  l e f t  v a l l e c u l a ,  
which on b io p sy  re se m b le d  t o n s i l l a r  t i s s u e  and showed 
no ev id en ce  o f  m alig n an cy .
R ig h t  h em ith y ro id ec to m y  was perfo rm ed  in.
November 1956. There was g ro s s  f i b r o s i s  o f  th e  i n f r a ­
hyoid  m u s c u la tu r e ,  and th e  t h y r o i d  was v e ry  a d h e re n t  
to  th e  t r a c h e a .  The r i g h t  lob e  o f  th e  t h y r o i d  was 
e x c is e d  w i th  c o n s id e r a b le  d i f f i c u l t y ,  l e a v in g  beh in d  
a t h i c k  p o s t e r i o r  l a y e r  which d id  n o t  ap p ea r  to  
c o n ta in  t h y r o i d  t i s s u e .
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P o s t - o p e r a t i v e l y ,  t h e  p a t i e n t  was w e l l ,  and she 
ga ined  w e ig h t .  I n  Septem ber 1957, she developed  
s ig n s  o f  m ild  h y p o th y ro id ism ,  which respo nded  to  1 g r .  
th y r o id  e x t r a c t  d a i l y .  When seen  a g a in  i n  F e b ru a ry  
1958, she  lo o k ed  and f e l t  w e l l ,  t h e r e  were no s ig n s  o f  
h y p o th y ro id ism , and th e  t h y r o id  was n o t  p a lp a b le .
P a th o lo g y : The s e c t i o n s  o f  th e  f i r s t  (1941)
specim en showed th e  t y p i c a l  p i c t u r e  o f  exo ph th a lm ic  
g o i t r e .  There was d i f f u s e  e p i t h e l i a l  h y p e r p l a s i a ,  
c o l l o i d  d e p l e t i o n  and nf o c a l  t h y r o i d i t i s ’1 (P ig s .
84 , 8 5 ) .  The s p a r s e  in f lam m ato ry  f o c i  were composed
o f ly m p h o cy tes ,  w i th  o c c a s i o n a l  lymphoid f o l l i c l e s ,  and 
a few p lasm a c e l l s .  These f o c i  were a s s o c i a t e d  w i th  
c o l l a p s e  o f  th e  a c i n i ,  o x y p h i l i c  e p i th e l iu m ,  and 
i n t r a - a c i n a r  g i a n t  c e l l s .  P i b r o s i s  was o f  s l i g h t  
deg ree .
The second  (1956) specim en m easured 7*5 x 5 x 4  
cm s., and w eighed 98 g. I t  was f i rm ,  smooth, 
g r e y i s h - w h i t e ,  and  l i k e  a  lymph-node i n  c o n s i s te n c y .
The c u t  s u r f a c e  was u n ifo rm ly  g r e y i s h -w h i t e ,  w i th  a  
few s m a ll  c y s t s  b u t  no n o d u le s .  Muscle f i b r e s  were 
a t t a c h e d  a lo n g  one m arg in .
M ic r o s c o p ic a l ly ,  th e  p i c t u r e  was one o f  d i f f u s e
c h ro n ic  t h y r o i d i t i s ,  w i th  d e g e n e ra t iv e  changes i n  th e  
a c i n i  and an i n t e n s e  p l a s m a - c e l l  i n f i l t r a t i o n .
(P ig . 8 6 ) .  P lasm a c e l l s  i n f i l t r a t e d  a l l  p a r t s  o f  
th e  lo b e ,  th o u g h  v a ry in g  in  numbers from one a r e a  to  
a n o th e r .  The c o m p a ra t iv e ly  few lym phocytes showed 
a f o l l i c u l a r  a r ra n g e m e n t ,  o f t e n  w i th  g e rm in a l  
c e n t r e s .  Polym orphs were n o t  p r e s e n t ,  n o r  were 
th e r e  any e x t r a - f o l l i c u l a r  g i a n t  c e l l s .
The a c i n i  were s m a l l  o r  m edium -sized ; many were 
t o t a l l y  c o l l a p s e d ,  and in  some a r e a s  g roups o f  
e p i t h e l i a l  c e l l s  were so in te r m in g le d  w i th  p lasm a 
c e l l s  t h a t  th e  a c i n a r  s t r u c t u r e  was n o t  r e c o g n i s a b le .  
Large o x y p h i l i c  c e l l s  were num erous, fo rm ing  d i s t i n c t  
a c i n i  i n  some a r e a s ,  s o l i d  clumps i n  o t h e r s .  Normal 
n e u t r o p h i l i c  e p i th e l iu m  was a l s o  p r e s e n t ,  and was 
p re d o m in a n t ly  c u b o id a l  o r  low colum nar. There were 
a few i l l - d e f i n e d  n o d u le s  showing pronounced e p i ­
t h e l i a l  h y p e r p l a s i a  and c o m p a ra t iv e ly  s p a r s e  
in f lam m ato ry  c e l l  i n f i l t r a t i o n  (P ig .  87)•
Only a  m in o r i ty  o f  th e  a c i n i  c o n ta in e d  c o l l o i d .  
Many were empty, w h ile  o t h e r s ,  w hether  l i n e d  by 
o x y p h i l i c  o r  n e u t r o p h i l i c  e p i th e l iu m ,  were o ccup ied  
by m u l t i n u c l e a t e  g i a n t  c e l l s  (P ig .  8 8 ) .
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The sm a l l  c y s t s  were empty; th e y  were l i n e d  hy 
a s i n g l e  l a y e r  o f  f l a t t e n e d  e p i th e l iu m ,  and o ld  and 
r e c e n t  haem orrhage was se en  i n  t h e i r  w a l l s .
P i b r o s i s  was a g a in  s l i g h t ,  n o t  ex ceed in g  th e  d eg ree  
seen i n  t h e  p r e v io u s  specim en . The muscle f i b r e s  
a t t a c h e d  to  th e  t h y r o i d  were s p a r s e ly  i n f i l t r a t e d  by 
lym phocytes and p lasm a c e l l s .
Case 4
A m a r r ie d  woman, b o rn  i n  1917> had been aw are  
o f  a  s w e l l in g  i n  th e  neck  s in c e  th e  age o f  t e n .  At 
th e  age  o f  19 , she had deve loped  symptoms o f  h y p e r­
th y r o id i s m ,  w i th  a  l a r g e  sy m m etr ica l  s w e l l in g  o f  th e  
t h y r o id ,  ex o p h th a lm o s, and a b a s a l  m e ta b o l ic  r a t e  o f  
p lu s  66$. S u b to t a l  th y ro id e c to m y  i n  1937 had been 
fo l lo w e d  by a  p e r i o d  o f  good h e a l t h ,  a p a r t  from 
t r a n s i e n t  l o s s  o f  v o i c e .  The e x c i s e d  g lan d  was n o t  
examined m ic r o s c o p ic a l l y .  On r e - e x a m in a t io n  i n  
1947, she a p p e a re d  myxoedematous; the  b a s a l  m e ta b o l ic  
r a t e  was minus 25$, and th e  serum c h o l e s t e r o l  222 
$ ;  she was t r e a t e d  w i th  t h y r o id  e x t r a c t .  One 
y e a r  l a t e r  a  d ia g n o s i s  o f  r e c u r r e n t  t h y r o to x i c o s i s  
was made, and she was t r e a t e d  w i th  t h i o u r a c i l  f o r  
one month, b u t  s u b s e q u e n t ly  th y r o id  m e d ic a t io n  was
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resum ed. E n la rgem en t o f  t h e  t h y r o id  r e c u r r e d  i n  
1950, and p r e s s u r e  symptoms ap p ea re d  i n  1956. On 
e x am in a t io n  i n  F e b ru a ry  1957, she was p a le  and o v e r ­
w e ig h t ,  b u t  n o t  d e f i n i t e l y  myxoedematous. There
a p p ea red  to  be a  c y s t  i n  th e  th y r o id  is th m u s .  The 
B.M.R. was minus 33$, and th e  serum c h o l e s t e r o l  
20 5 mg.%. X -ray  showed com pression  and some d e v ia t i o n  
o f  the  t r a c h e a  to  th e  l e f t .  At o p e r a t io n  i n  J u ly  
1957, t h e r e  was c o n s id e r a b le  f i b r o s i s  a round th e  
t h y r o id ;  th e  e n la rg e m e n t  was p r i n c i p a l l y  i n  th e  r i g h t  
lobe  and th e  i s th m u s ,  most o f  which were r e s e c t e d .
P a th o lo g y : The specim en com prised  two i r r e g u l a r
l o b u la t e d  p i e c e s  o f  t i s s u e ,  m easu ring  5 and 3*5 cms. 
i n  t h e i r  g r e a t e s t  d ia m e te r s ,  as w e l l  a s  fo u r  s m a l l e r  
f r a g m e n ts ,  w e ig h in g  i n  a l l  22 g. The c u t  s u r f a c e  
was p a le  g rey  th ro u g h o u t ,  w i th  no obv ious c y s t s  o r  
n o d u le s  b u t  showing a r a t h e r  i l l - d e f i n e d  l o b u l a t i o n .
M ic r o s c o p ic a l ly ,  th e  g lan d  was d iv id e d  in to  
i r r e g u l a r  a r e a s  o f  v a r y in g  s i z e  by bands o f  dense 
f i b r o u s  t i s s u e  (F ig .  8 9 ) .  There was d i f f u s e  p lasm a­
c e l l  i n f i l t r a t i o n  (F ig s .  90, 91), most i n t e n s e  a t  th e  
p e r ip h e r y  o f  t h e  g la n d  and a t  th e  p e r ip h e r y  o f  th e  
parenchym atous i s l e t s .  E lsew here , i n f i l t r a t i o n
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v a r i e d  g r e a t l y ,  b u t  was p r e s e n t  everywhere e x ce p t  
in  a  s m a l l  n o d u le  composed o f  l a r g e  p a le  e p i t h e l i a l  
c e l l s  a r r a n g e d  i n  t r a b e c u l a r  f a s h io n .  Lymphocytes 
o c c u r re d  i n  s u b s t a n t i a l l y  l e s s e r  numbers, fo rm ing  
lymphoid f o l l i c l e s  w i th  g e rm in a l  c e n t r e s  (F ig .  8 9 ) .
The a c i n i  w ere  s m a l l ,  l i n e d  by c u b o id a l  o r  low 
columnar e p i t h e l i u m ,  and th e y  c o n ta in e d  l i t t l e  
c o l l o i d .  In  some a r e a s ,  t h e r e  was e p i t h e l i a l  h y p e r­
p l a s i a  o f  th e  d eg re e  t h a t  o c c u rs  i n  exoph tha lm ic  
g o i t r e  (F ig .  9 2 ) .  In  o t h e r  a r e a s ,  th e  a c i n i  were 
d i s o r g a n is e d  and th e  lum ina  s c a r c e ly  i d e n t i f i a b l e  
(F ig . 9 0 ) .  Some o f  th e  a c i n i  were l i n e d  by oxy­
p h i l i c  c e l l s .  I n t r a - a c i n a r  g i a n t  c e l l s  were numerous. 
A ty p ic a l  e p i th e l i u m  was seen  i n  s e v e r a l  f i e l d s ,  and 
th e r e  was one fo c u s  o f  squamous e p i th e l iu m  (F ig .  8 9 ) .
A utopsy  c a se s
The 4 c a s e s  a r e  d e s c r ib e d  b r i e f l y  i n  T ab le  33B.
A ll  had p r e v i o u s ly  had th y r o id  o p e r a t io n s ,  and had 
been e u th y r o id  f o r  many y e a r s .  At a u to p sy ,  th e  
th y r o id  was e n la rg e d  i n  one c a s e ,  o f  norm al s i z e  i n  
one c a s e ,  and re d u c e d  i n  s i z e  i n  th e  o th e r  two. 
M ic r o s c o p ic a l ly ,  th e  e n la rg e d  g land  was o f  norm al 
s t r u c t u r e ,  ex cep t  f o r  a  sm a ll  i n v o l u t i o n a l  n o d u le .
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The o t h e r  t h r e e  showed v a r y in g  d e g re e s  o f  lympho­
c y t i c  and p l a s m a - c e l l  i n f i l t r a t i o n ,  w i th  e x te n s iv e  
f i b r o s i s  i n  two and o x y p h i l i c  e p i th e l iu m  i n  two.
W ith so l i t t l e  i n f o r m a t io n  a v a i l a b l e  c o n c e rn in g  
the  s u r g i c a l  o p e r a t i o n s ,  no d e f i n i t e  c o n c lu s io n s  can 
be drawn from  th e s e  c a s e s .  The one case  i n  which 
the  d i a g n o s i s  was known to  have been G raves ' d i s e a s e  
showed no p r o g r e s s i o n  to  a  lymphoid p h a se ,  and can 
in d ee d  be r e g a r d e d  a s  an example o f  r e g r e s s i o n  from  
e p i t h e l i a l  h y p e r p l a s i a  to  a  norm al s t r u c t u r e .  The 
o th e r  t h r e e  showed r a t h e r  more f i b r o s i s ,  lym p hocy tic  
i n f i l t r a t i o n  o r  o x y p h i l i c  change th a n  would be 
e x p ec te d  i n  e i t h e r  t o x i c  o r  n o n - to x ic  g o i t r e ,  and 
a re  p o s s i b l y  exam ples o f  p r o g r e s s io n  (F ig .  93).
DISCUSSION
To e s t a b l i s h  t h a t  h y p e r th y ro id is m  may p r o g r e s s  
to  c h ro n ic  t h y r o i d i t i s ,  i t  i s  n o t  n e c e s s a r y  to  
d e m o n s tra te  t h a t  p r o g r e s s io n  o c c u rs  i n  a l l  c a s e s .  
Everyday e x p e r ie n c e  o f  th e  co u rse  o f  t o x ic  g o i t r e  i s  
a lo n e  s u f f i c i e n t  to  d i s p e l  any such id e a .  Even i f  
th e  e x i s t e n c e  o f  p r o g r e s s io n  i s  a c c e p te d ,  i t  i s  c l e a r  
t h a t ,  a t  l e a s t  i n  t h e  e a r l y  e p i t h e l i a l  and lymphoid
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p h a se s ,  th e  c o u rs e  may n o t  o n ly  be a r r e s t e d  bu t  may 
be r e v e r s i b l e  ( L e v i t t ,  1954). The e a r l i e r  immuno­
l o g i c a l  s t u d i e s  a p p e a re d  to  c o n f l i c t  w i th  t h i s  v iew , 
s u g g e s t in g  t h a t  th e  mechanism which b r in g s  abo u t 
lym ph ocy tic  i n f i l t r a t i o n ,  once e s t a b l i s h e d ,  i s  s e l f -  
p e r p e t u a t i n g  (W hite , 1 957), b u t  l a t e r  o b s e r v a t io n s  
i n d i c a t e  t h a t  a  c h a i n - r e a c t i o n  i s  f a r  from  i n e v i t a b l e  
( R o i t t  and  D oniach , 1958 ) .
Of th e  6 s u r g i c a l  and 4 a u to p sy  th y r o id  specim ens 
d e s c r ib e d  h e r e ,  from  p a t i e n t s  who had p r e v io u s ly  
undergone th y ro id e c to m y ,  one (Case 10) shows 
r e g r e s s i o n  to  a  no rm al s t r u c t u r e  10 y e a r s  a f t e r  
o p e r a t io n  f o r  G ra v es ' d i s e a s e ;  i n  7 o t h e r s ,  i n c lu d in g  
c a se s  o f  r e c u r r e n t  n o n - to x ic  n o d u la r  g o i t r e ,  th e  
ev idence  i s  i n c o n c lu s iv e .
I n t e r e s t  c e n t r e s  c h i e f l y  on Cases 2 and 4 , i n  
which t h e r e  i s  c l e a r  e v id en ce  o f  p r o g r e s s io n  from 
d i f f u s e  e p i t h e l i a l  h y p e r p l a s i a  to  c h ro n ic  t h y r o i d i t i s .  
In  Case 2, th e  e v id e n ce  i s  b o th  c l i n i c a l  and p a th o ­
l o g i c a l ;  i n  Case 4 ,  th e  e a r l i e r  th y ro id ec to m y  
specim en had n o t  been examined m ic r o s c o p ic a l ly ,  b u t  
th e  c l i n i c a l  p i c t u r e  had been t h a t  o f  exoph tha lm ic  
g o i t r e .
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The a v a i l a b i l i t y  o f  b o th  specim ens in  Case 2 
a l lo w s  one to  t r a c e  th e  developm ent o f  the  l e s i o n  from 
d i f f u s e  e p i t h e l i a l  h y p e r p l a s i a  w i th  f o c a l  c h ro n ic  
t h y r o i d i t i s  to  d i f f u s e  c h ro n ic  t h y r o i d i t i s  w i th  f o c a l  
e p i t h e l i a l  h y p e r p l a s i a .  The e lem en ts  co m p ris in g  
the  h i s t o l o g i c a l  p i c t u r e  a r e  th e  same i n  b o th  
i n s t a n c e s .  E p i t h e l i a l  h y p e r p l a s i a  i s  pronounced 
and d i f f u s e  i n  t h e  f i r s t  specim en; i t  i s  no l e s s  
p ronounced , b u t  o f  l i m i t e d  e x t e n t ,  i n  th e  second, 
lym phocy tic  and p l a s m a - c e l l  i n f i l t r a t i o n  i s  c o n f in e d  
to sm a ll  s c a t t e r e d  f o c i  i n  th e  f i r s t  specim en, and 
i s  d i f f u s e  and i n t e n s e  i n  t h e  second . O x y p h il ic  
e p i th e l iu m  i s  l ik e w is e  more e x te n s iv e  i n  th e  second  
specim en. F i b r o s i s  i s  s l i g h t  i n  b o th .  In d eed , 
p e r i t h y r o i d i t i s  i s  th e  o n ly  h i s t o l o g i c a l  f e a t u r e  o f  
the  second  specim en whose o r i g i n s  canno t be t r a c e d  
i n  th e  f i r s t .
In  a c c e p t in g  th e s e  c a se s  a s  examples o f  p ro ­
g r e s s io n  from  h y p e r th y ro id is m  to  c h ro n ic  t h y r o i d i t i s ,  
t h r e e  o b s e r v a t i o n s  m ust be made:
F i r s t l y ,  a c c o u n t  m ust be ta k e n  o f  the  p o s s i b i l i t y  
t h a t  th e  two c o n d i t i o n s  were u n r e l a t e d ,  o c c u r r in g  by 
chance i n  th e  same p a t i e n t  w i th  an i n t e r v a l  o f  many
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y e a rs  betw een them.
S e c o n d ly ,  n e i t h e r  o f  th e s e  c a s e s  a re  a c c e p ta b le  
as exam ples o f  H a sh im o to 's  d i s e a s e ;  th e y  would be 
more c o r r e c t l y  d ia g n o se d  a s  c h ro n ic  n o n - s p e c i f i c  
t h y r o i d i t i s .
T h i r d l y ,  i n  v iew  o f  th e  many p u b l is h e d  o b s e r ­
v a t io n s  on t h e  f a i l u r e  to  d e t e c t  p r o g r e s s io n ,  th e s e  
two c a s e s  m ust be  r e g a r d e d  as  e x c e p t io n a l .
The p o s s i b i l i t y  o f  o c c u r re n c e  by chance
T h is  p o s s i b i l i t y  must a lw ays be a d m it te d  when 
two c o n d i t i o n s  a f f e c t  th e  same organ  w i th  i n t e r v a l s  
o f  15 to  20 y e a r s  be tw een  them. However, chance 
o c c u r re n c e  becomes much l e s s  l i k e l y  when, a s  h e r e ,  
the  i n t e r v a l s  betw een o p e r a t i o n s  a re  o c cu p ied  by 
r e c u r r e n t  t h y r o t o x i c o s i s  o r  a l t e r n a t i o n  between 
t h y r o t o x i c o s i s  and h y p o th y ro id ism . Case 2 was 
p ro b a b ly  s t i l l  s u f f e r i n g  from m ild  h y p e r th y ro id is m  
a t  t h e  tim e o f  th e  second  o p e r a t io n ;  Case 4 was 
m ild ly  h y p o th y ro id .  Both th e  c l i n i c a l  h i s t o r i e s  
and t h e  h i s t o l o g i c a l  f i n d in g s  fav o u r  p r o g r e s s io n  from 
one c o n d i t i o n  to  th e  o t h e r ,  r a t h e r  th an  cu re  o f  one 
c o n d i t io n  by o p e r a t i o n  fo l lo w e d  many y e a r s  l a t e r  by 
th e  o n s e t  o f  a  t o t a l l y  d i f f e r e n t  c o n d i t io n .
D iag n o s is
Both  c l i n i c a l l y  and p a t h o l o g i c a l l y ,  t h e r e  i s  
d i f f i c u l t y  i n  d e f i n i n g  th e  e x a c t  n a tu r e  o f  the  t h y r o i d  
d i s o r d e r  i n  t h e s e  c a s e s .  The h i s t o r i e s  d i f f e r  
s h a rp ly  from  th o s e  d e s c r ib e d  i n  s trum a lymphomatosa 
by Hashimoto (1 9 1 2 ) ,  Graham and McCullagh (1931) and 
J o l l  (1 9 3 9 ) ,  and t h i s  d ia g n o s i s  cou ld  be made o n ly  
i f  one a c c e p t s  th e  b ro a d  v iew , a s  f o r  example o f  
Buxton and Cooke (1956) t h a t  s trum a lymphomatosa 
"should  a lw ay s  be c o n s id e r e d  i f  a  m id d le -ag ed  woman 
p r e s e n t s  w i t h  symptoms o f  h y p o th y ro id ism , however 
m ild ,  and w i th  a  f i rm  g o i t r e ,  however sm a ll"  and t h a t  
th e  p a t i e n t  may be e u th y r o id  o r  even h y p e r th y ro id .  
H i s t o l o g i c a l l y ,  th e  p a u c i ty  o f  lymphoid f o l l i c l e s ,  
th e  i n t e n s i t y  o f  th e  p l a s m a - c e l l  i n f i l t r a t i o n ,  th e  
p re se n c e  o f  f o c i  o f  e p i t h e l i a l  h y p e r p l a s i a ,  and th e  
l im i t e d  e x t e n t  o f  the  o x y p h i l i c  change d i s t i n g u i s h  
th e  p i c t u r e  from  t h a t  d e s c r ib e d  by Hashimoto.
Some c l a s s i f i c a t i o n s  o f  t h y r o i d i t i s  f i t  a l l  c a se s  
i n to  th e  c a t e g o r i e s  o f  su b a cu te  g ranulom atous 
t h y r o i d i t i s ,  s t ru m a  lymphomatosa and  s trum a f i b r o s a  
(L indsay  e t  a l . , 1952; Brown, 1956; H arland  and 
F r a n t z ,  1 9 5 6 ) ,  b u t  o t h e r s  a l lo w  f o r  a  group o f
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n o n - s p e c i f i c  (M a rsh a l l  e t  a l . , 1948) o r  u n c l a s s i f i e d  
(H azard, 1955') c a s e s .  I t  seems p r e f e r a b l e  to  a s s ig n  
th e se  two c a s e s  to  th e  c a te g o r y  o f  n o n - s p e c i f i c  
c h ro n ic  t h y r o i d i t i s ,  o r  t o  use th e  s im p le  d e s c r i p t i v e  
term  p l a s m a - c e l l  t h y r o i d i t i s .  Brewer and O rr (1953) 
m entioned two c a s e s  i n  w hich  th e  m a jo r i ty  o f  th e  
i n f i l t r a t i n g  c e l l s  were p lasm a c e l l s ,  and Druez e t  a l .  
(1958) r e p o r t  a  c a s e  o f p la s m a - c e l l  t h y r o i d i t i s  i n  
which lym phocy tes  co u ld  n o t  be i d e n t i f i e d  a t  a l l .
The c a se  o f  "plasmocytom a o f  th e  t h y r o id "  r e p o r t e d  by 
Shaw and S m ith  (1940) may have been o f  s i m i l a r  n a tu r e .
P u b l i s h e d  o b s e r v a t i o n s  on m u l t i p l e - o p e r a t i o n  c a se s  and
on t h y r o i d  rem n an ts  f o l lo w in g  thy ro idec tom y
The g r e a t  m a j o r i t y  o f  p u b l i s h e d  o b s e rv a t io n s  
g ive  no s u p p o r t  to  the  p r o g r e s s io n  th e o r y .
A Committee o f  th e  C l i n i c a l  S o c ie ty  o f  London 
(1888) c o l l e c t e d  r e p o r t s  on c a c h e x ia  s t r u m ip r iv a ,  and 
concluded  t h a t  t h e r e  were no p a th o l o g i c a l  changes i n  
the  r e s i d u a l  t h y r o id  t i s s u e .  E xam ination  o f  7 au to p sy  
th y r o id  specim ens (W erner, 1955) and o f  7 b io p sy  and 
au to p sy  specim ens (C urran  e t  a l . , 1958) fo l lo w in g  
p a r t i a l  th y ro id e c to m y  f o r  t h y r o t o x i c o s i s  showed no 
p r o g r e s s io n  to  a  lym phoid ph ase ;  i n  most i n s t a n c e s ,
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in d ee d ,  t h e  e p i t h e l i a l  h y p e r p l a s i a  had r e g r e s s e d  and 
th e  m ic ro s c o p ic  p i c t u r e  d i f f e r e d  l i t t l e  from  th e  
norm al. I n  a  s i m i l a r  s tu d y  o f  au to p sy  rem n a n ts ,  
Pem berton (1930) n o te d  n o t  o n ly  r e g r e s s i o n  o f  e p i ­
t h e l i a l  h y p e r p l a s i a  b u t  a  d e c re a se  i n  lym phocy tic  
i n f i l t r a t i o n  i n  6 o u t  o f  7 c a s e s ;  i n  th e  rem a in in g  
c a se ,  m ild  h y p e r p l a s i a  p e r s i s t e d ,  and was th o u g h t  to  
have been due to  u l c e r a t i v e  c o l i t i s .
Second o p e r a t io n s  f o r  r e c u r r e n t  h y p e r th y ro id is m  
were c a r r i e d  o u t  i n  98 c a se s  by F a h rn i  (1935); " a l l  
th e s e  r e c u r r e n c e s  were and o r i g i n a l l y  had been 
h y p e r p l a s t i c  g o i t e r s " .  H arland  and F ra n tz  (1956) 
s tu d ie d  ly m p h o c y tic  i n f i l t r a t i o n  i n  ca se s  o f  r e c u r r e n t  
to x ic  g o i t r e ,  n o n - to x ic  g o i t r e ,  and carcinom a, i n  th e  
hope o f  t r a c i n g  a  change from f o c a l  to  d i f f u s e  
in v o lv e m en t ,  b u t  i n  no c ase  was any such t r a n s fo r m a t io n  
found .
M u l t ip le  o p e r a t io n s  i n  s trum a lymphomatosa have 
s i m i l a r l y  f a i l e d  to  show p r o g r e s s io n  from supposed 
e a r l y  to  l a t e  s t a g e s ,  o r  p r o g re s s io n  to  strum a 
f i b r o s a .  Many r e p o r t s  o f  s i n g l e  c a se s  ( l i s t e d  by 
H azard, 1955) a r e  open to  th e  c r i t i c i s m  t h a t  the  
i n t e r v a l  be tw een  o p e r a t io n s  was too  s h o r t  (as  in
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Case 1 o f  S c h i l l i n g ,  1945) o r  t h a t  on ly  sm a ll  b io psy  
specim ens were a v a i l a b l e  ( S t a t l a n d  e t  a l . , 1951). 
R epeat b i o p s i e s  a re  u n r e l i a b l e  (L indsay e t  a l .  , 1952) 
as  th e  d i s e a s e  i s  so v a r i a b l e  i n  i t s  d i s t r i b u t i o n  
w i th in  th e  g l a n d ,  b u t  c a s e s  such  a s  t h a t  o f  H ellw ig  
(1938), i n  w h ich  t h e r e  was a  9 -y e a r  i n t e r v a l  between 
t h y r o id e c to m ie s ,  a re  a c c e p ta b le .  H endrick  (1957) 
has r e p o r t e d  th e  c a se  o f  a  g i r l  o f  8 y e a r s  whose 
th y r o id  showed e a r l y  changes o f  H ash im oto 's  d i s e a s e ;  
a  second  specim en two y e a r s  l a t e r  showed no p ro ­
g r e s s i o n ,  but a  p a p i l l a r y  adenocarc inom a had developed .
H arry  (1940) s i m i l a r l y  found no p ro g r e s s io n  
from H ash im oto ’ s to  R i e d e l ' s  s t rum a, and Perman and 
Wahlgren (1927) found  no p ro g re s s io n  in  a  c ase  o f  
R i e d e l ' s  d i s e a s e .
R e p o r ts  c la im in g  p r o g r e s s io n  i n  s u c c e s s iv e  
e x am in a t io n s  o f  th e  th y r o id  a re  s c a n ty ,  and a r e  n o t  
beyond c r i t i c i s m .  Case 5 o f  Boyden e t  a l .  (1935) 
was d iag n o sed  a s  G raves ' d i s e a s e  a t  the tim e o f  the  
f i r s t  o p e r a t i o n ,  and a s  " R ie d e l 's  s trum a"  a t  th e  
second o p e r a t i o n  7 y e a r s  l a t e r ;  th e  h i s to lo g y  o f  th e  
f i r s t  specim en was n o t  d e s c r ib e d ,  w h ile  i n  th e  second 
th e  p r i n c i p a l  f e a t u r e s  were e p i t h e l i a l  h y p e r p la s i a ,
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f i b r o b l a s t i c  p r o l i f e r a t i o n ,  d i f f u s e  p l a s m a - c e l l  
i n f i l t r a t i o n  and abundan t lymphoid f o l l i c l e s  -  a  
p i c t u r e  c l o s e r  to  th o s e  d e s c r ib e d  he re  th an  to  
R i e d e l ' s  s t ru m a .  A r e p o r t  by S c a rc e l lo  and G-oodale 
( l 9 4 l )  i s  o f t e n  q u o ted  as d e m o n s tra t in g  p r o g r e s s io n  
from d i f f u s e  t o x i c  g o i t r e  to  s trum a lymphomatosa 13 
y e a r s  l a t e r .  The second  specim en, however, 
examined a t  a u to p s y ,  was a rem nant o f  l e s s  th a n  1 cm. 
in  d i a m e te r ,  composed c h i e f l y  o f  d i s o r g a n is e d  m asses 
o f  o x y p h i l i c  c e l l s  w i th  lym phocy tic  i n f i l t r a t i o n  
abou t them, a  p i c t u r e  u n l ik e  t h a t  o f  H ash im oto 's  
d i s e a s e .  The c l i n i c a l  p i c t u r e  was a lso  i n c o n s i s t e n t  
w ith  t h i s  d i a g n o s i s ,  and t h e  s ta te m e n t  t h a t  th e  
h i s t o l o g i c a l  f i n d in g s  i n  th e  second  specimen were 
" p r a c t i c a l l y  i d e n t i c a l "  w i th  th o s e  in  th e  f i r s t  
c a s t s  g rav e  doub t on w he ther  t h i s  was a t r u e  example 
o f  p r o g r e s s i o n .
In  an a r t i c l e  on c e l l u l a r  i n v o lu t io n  i n  th e  
t h y r o id ,  Friedm an (194 9) m entioned hav ing  seen  a 
number o f  c a s e s  i n  w h ich  th e  r e s i d u a l  t i s s u e  a f t e r  
s u b t o t a l  th y ro id e c to m y  f o r  h y p e r th y ro id is m  showed an 
o v e r - a l l  p a t t e r n  i n d i s t i n g u i s h a b l e  from t h a t  o f  
H ash im o to 's  d i s e a s e .  He gave no d e t a i l s  o f
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i n d i v i d u a l  c a s e s ,  b u t  i l l u s t r a t e d  one example o f  
p r o g r e s s io n  to  H ash im oto1s d i s e a s e ;  th e r e  had been 
two p r e v io u s  t h y r o id e c to m ie s ,  and a l s o  i r r a d i a t i o n  
o f  th e  t h y r o i d ,  w h ich  was r e g a rd e d  a s  a c o n t r i b u to r y  
f a c t o r .
Rabson and A r a ta  (1949) p roposed  t h a t  th e  te rm  
"lym phadenoid g o i t r e "  sh o u ld  be r e s e r v e d  f o r  t h y r o id s  
showing p ro fo u n d  ly m p h o cy tic  i n f i l t r a t i o n  and a tro p h y  
o f  e p i th e l iu m ,  b u t  no f i b r o s i s ;  th ey  r e p o r t e d  t h e  
case  o f  a  young man who had two o p e ra t io n s  w i th in  9 
months, t h e  specim ens show ing p r o g r e s s io n  from 
lym phadenoid g o i t r e  to  H ashim otof s s trum a.
Employing t h e  more u s u a l  te rm in o lo g y ,  t h i s  would be 
an example o f  p r o g r e s s i o n  from  an e a r l y  to  a l a t e r  
s ta g e  o f  H a sh im o to 's  d i s e a s e ,  much th e  same a s  t h a t  
r e c e n t l y  d e s c r ib e d  by Thomson (1957)-
The above were a l l  s h o r t  c a s e - r e p o r t s ,  o r  were 
m entioned  o n ly  i n c i d e n t a l l y .  The more s y s te m a t ic  
s t u d i e s  o f  L e v i t t  (1954) and S p ju t  e t  a l .  (1957) 
p ro v id e  few exam ples o f  p r o g r e s s io n .
L e v i t t ,  whose p u b l is h e d  work was d evo ted  to  
cham pioning p r o g r e s s i o n  from e p i t h e l i a l  to  lymphoid 
h y p e r p l a s i a ,  based  h i s  c o n v ic t io n  more on s i n g l e -
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o p e r a t io n  c a se s  th a n  on d em o n s trab le  p r o g r e s s io n  i n  
i n d i v i d u a l  p a t i e n t s .  Of 22 p a t i e n t s  in  h i s  " s ix  
p r o g r e s s iv e  p h a s e s "  who underwent r e c u r r e n t  o p e r a t io n s ,  
16 p r o g r e s s e d ,  4 r e g r e s s e d ,  and 2 rem ained  s t a t i o n a r y .  
He d iv id e d  each  o f  t h e  6 p h a se s  i n to  e a r l y ,  i n t e r ­
m edia te  and l a t e  s t a g e s ;  o f  th o se  c a se s  t h a t  p r o ­
g re s s e d ,  o n ly  one advanced  th ro u g h  as  much as tw o- 
a n d - o n e - t h i r d  p h a s e s ,  w h ile  th e  rem ain d er  advanced 
th ro u g h  o n e - a n d - o n e - t h i r d  o r  l e s s .
The l a r g e s t  s e r i e s  i s  t h a t  o f  S p ju t  e t  a l .  (1957), 
who c o l l e c t e d  71 c a s e s  o f  r e c u r r e n t  g o i t r e  i n  which 
two o r  more th y ro id e c to m y  specim ens were a v a i l a b l e ,  
a s  w e l l  a s  5 c a s e s  i n  w hich  the  r e s i d u a l  t i s s u e  was 
examined a t  a u to p s y .  The i n i t i a l  d iag n o ses  were 
G ra v es’ d i s e a s e ,  t o x i c  (n o n -e x o p h th a lm ic ) g o i t r e ,  
and n o n - t o x ic  n o d u la r  g o i t r e .  They were "unable  to  
d e m o n s tra te  c o n v in c in g ly  p r o g r e s s io n  o f  t h y r o i d a l  
h y p e r p l a s i a  to  s tru m a  lymphomatosa, c h ro n ic  t h y r o id ­
i t i s  o r  R i e d e l ’ s s t ru m a " ,  and in deed  i t  i s  c l e a r  
from t h e i r  f i n d in g s  t h a t  i n  th e  g r e a t  m a jo r i ty  o f  
c a se s  th e r e  i s  no p r o g r e s s io n  a t  a l l ,  as  judged from 
a  com p ariso n  o f  t h e  f i r s t  w i th  subsequen t t h y r o id ­
ectomy specim ens o r  a u to p sy  specim ens. The o n ly
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case in  w hich  t h e  second  specim en conformed to  t h e i r  
c r i t e r i a  f o r  s tru m a  lymphomatosa had been d iagn osed  
a t  th e  f i r s t  th y ro id e c to m y  as  n o n - to x ic  g o i t r e .
Seven o t h e r  c a s e s  c l o s e l y  s im u la te d  s trum a lympho­
m atosa b u t  d id  n o t  c o m p le te ly  f u l f i l  t h e i r  c r i t e r i a ,  
and were r e g a r d e d  a s  "near  m is s e s " ,  to  be i n t e r ­
p r e te d  as  e x h a u s t io n  a t ro p h y  r a t h e r  th an  c h ro n ic  
t h y r o i d i t i s ;  4 o f  th e  7, had o r i g i n a l l y  had t o x ic  
g o i t r e .  With th e s e  e x c e p t io n s ,  no s p e c i f i c  
h i s t o l o g i c a l  ch anges  t h a t  would d i s t i n g u i s h  th e  f i r s t  
from th e  seco nd  specim en were n o te d  i n  th e  t h r e e  
d i s e a s e  g ro u p s .
T h is  su rv e y  o f  th e  l i t e r a t u r e  le a v e s  l i t t l e  doubt 
t h a t  most c a s e s  o f  t h y r o t o x i c o s i s  -  o r  a t  any r a t e  
th o se  s u b j e c t e d  to  p a r t i a l  th y ro id ec to m y  -  do n o t  
p ro g r e s s  to  any form  o f  c h ro n ic  t h y r o i d i t i s .  While 
Friedman (1949) c o n s id e re d  t h a t  s u r g i c a l  o p e r a t io n  
i t s e l f  m igh t conduce to p r o g r e s s i o n ,  the  ev idence  
fa v o u rs  r a t h e r  t h e  v iew  o f  Pemberton (1930) t h a t  
r e s e c t i o n  o f  t h e  t h y r o id  b re a k s  an im p o r ta n t  l i n k  in  
the  unknown c h a in  o f  e t i o l o g i c a l  f a c t o r s  i n  exo­
p h th a lm ic  g o i t r e ,  a l lo w in g  re a d ju s tm e n t  to  norm al 
t h y r o id  f u n c t i o n ;  th e  l a t t e r  v iew  i s  more i n
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acco rd an ce  w i t h  th e  o b se rv e d  c l i n i c a l  f a c t s .  One 
can no t i g n o r e ,  e i t h e r ,  t h e  w eight o f  c l i n i c a l  o p in io n  
a g a i n s t  any p r e c e d in g  t h y r o i d  a b n o rm a li ty  i n  c h ro n ic  
t h y r o i d i t i s .
The two c a s e s  o f  p r o g r e s s io n  d e s c r ib e d  h e re  a re  
e v id e n t l y  r a r e  e x c e p t io n s  to  th e  g e n e ra l  r u l e .
The f a i l u r e  i n  the  g r e a t  m a jo r i ty  o f  c a s e s  to  
d em o n s tra te  p r o g r e s s i o n  e i t h e r  c l i n i c a l l y  o r  p a th o ­
l o g i c a l l y  from  t h y r o t o x i c o s i s  to  c h ro n ic  t h y r o i d i t i s  
i s  no b a r ,  how ever, to  a c c e p t in g  a d i r e c t  e t i o l o g i c a l  
r e l a t i o n s h i p  betw een e p i t h e l i a l  h y p e r p la s i a  and 
c h ro n ic  in f la m m a to ry  c e l l u l a r  i n f i l t r a t i o n .  E p i­
t h e l i a l  h y p e r p l a s i a  h a s  been c o n s id e re d  h i t h e r t o  
on ly  i n  th e  fo rm  w h ich  i s  m a n i fe s te d  c l i n i c a l l y  by 
h y p e r th y ro id is m .  Yet f o c a l  and d i f f u s e  e p i t h e l i a l  
h y p e r p l a s i a ,  l i k e  ly m pho cy tic  i n f i l t r a t i o n ,  o ccu r 
a ls o  i n  th e  c l i n i c a l l y  norm al t h y r o id .  I t  may be 
supposed  t h a t  th e  " p h y s io lo g ic a l "  h y p e rp la s i a  o f  th e  
c l i n i c a l l y  no rm al t h y r o id  i s  no l e s s  l i k e l y  to  
p r o g r e s s  to  ly m p h o cy tic  i n f i l t r a t i o n  th an  i s  the  
e p i t h e l i a l  h y p e r p l a s i a  o f  c l i n i c a l  h y p e r th y ro id ism . 
In d eed , i t  may be much more l i k e l y  to  do so ; e p i ­
t h e l i a l  h y p e r p l a s i a  i n  th e  c l i n i c a l l y  norm al th y r o id
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i s  p resum ab ly  m e d ia te d  th ro u g h  e x c e ss  s e c r e t i o n  o f  
TSH, w hereas t h a t  o f  t h y r o t o x i c o s i s  i s  u n l ik e l y  to  
be so (W erner, 1955; and see the  d i s c u s s io n  on TSH 
l e v e l s  i n  t h y r o t o x i c o s i s  on p . 67). The p ro c e s s  o f  
c o l lo id o p h a g y ,  w i t h  the  c o n seq u en t  acc u m u la t io n  o f  
in f la m m a to ry  c e l l s ,  was c o n s id e re d  by H ellw ig  to  be 
i n i t i a t e d  by e x c e s s  TSH, and n o t  by e p i t h e l i a l  h y per­
p l a s i a  a s  su c h .  E x p e r im e n ta l ly ,  a cc u m u la t io n  o f  
lym phocytes has  fo l lo w e d  TSH i n j e c t i o n s  (T h u rs to n ,  
1933), and th e  H a sh im o to - l ik e  p i c t u r e  fo l lo w in g  p ro ­
longed  a d m i n i s t r a t i o n  o f  t h i o u r a c i l  (C lausen , 1953) 
can o n ly  be e x p la in e d  i n  t h e  same way.
I f  e x c e s s  TSH i s  a c c e p te d  a s  th e  i n i t i a t i n g  
f a c t o r  i n  ly m p h o c y tic  i n f i l t r a t i o n ,  th e n  one would 
ex p ec t  v e ry  few c a se s  o f  p r im a ry  h y p e r th y ro id ism  to 
l e a d  to  c h ro n ic  t h y r o i d i t i s ,  a s  has indeed  been 
o b se rv ed .  On th e  o t h e r  hand, e p i t h e l i a l  h y p e rp la s i a  
i n  the  c l i n i c a l l y  no rm al th y r o id  due to  e x cess  TSH 
s e c r e t i o n  would fa v o u r  the  development o f  c h ro n ic  
t h y r o i d i t i s .  Parm ley and H ellw ig  (1946), n o t in g  
t h a t  most c a s e s  o f  lymphadenoid g o i t r e  occu r  n e a r  
o r  d u r in g  th e  menopause, su g g e s te d  t h a t  a  d e c l in e  o f  
o v a r ia n  f u n c t i o n  rem oves th e  a n t a g o n i s t i c  e f f e c t  on
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th e  a c t i v i t y  o f  th e  p i t u i t a r y  and in c r e a s e s  i t s  
hormone s e c r e t i o n .  V i t a g l i a n o  (1956) s i m i l a r l y  
p o s t u l a t e d  a  "horm onal d i s e q u i l i b r iu m "  a s  th e  f a c t o r  
which i n i t i a t e s  t h e  mechanism o f  c o l lo id o p h a g y  and 
ch em o tax is .  The e x p la n a t io n  o f  L indsay e t  a l .  (1952)
f o r  th e  f a i l u r e  to  e l i c i t  a  h i s t o r y  o f  h y p e r th y ro id is m  
was on th e  same l i n e s ,  though l e s s  e x p l i c i t l y  s t a t e d :  
" I t  seems l i k e l y  t h a t  i n  th e  m a jo r i ty  o f  i n s t a n c e s  
th e  e p i t h e l i a l  e x h a u s t io n  fo l lo w s  t h y r o id  h y p e r­
p l a s i a  u n a s s o c i a t e d  w i th  e x c e s s iv e  p ro d u c t io n  o f  
th y r o id  horm one".
The new c o n c e p t  o f  s trum a lymphomatosa as  a  
"p rim ary  t h y r o i d  f a i l u r e "  i s  p e rh a p s  th e  most p e r t i n e n t  
o f a l l .  I t  h a s  been su g g e s te d  by S k i l l e r n  e t  a l .
(1 9 56a) t h a t  t h y r o x in e  d e f i c ie n c y  due to  f a i l u r e  o f  
the  t h y r o i d  c e l l s  l e a d s  to  in c r e a s e d  p ro d u c t io n  o f  
TSH and so t o  com pensatory  e p i t h e l i a l  h y p e rp la s i a  i n  
th e  t h y r o i d ;  "due to  the  com pensatory h y p e r p la s i a  
o f  the  t h y r o i d  c e l l s ,  the  p a t i e n t  may e x i s t  i n  a 
c l i n i c a l l y  e u th y r o id  s t a t e  (com pensated th y r o id  
f a i l u r e )  f o r  months to  y e a r s  b e fo re  a c l i n i c a l l y  
h y p o th y ro id  s t a t e  (decom pensated th y r o id  f a i l u r e )  
o c c u r s " .  Of 36 exam ples o f  c h ro n ic  t h y r o i d i t i s  i n
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S k i l l e r n ' s  s e r i e s ,  30 were o f  th e  Hashimoto ty p e ,
4 o f  th e  h y p e r p l a s t i c  ty p e ,  and 2 were in t e r m e d ia t e ,  
th us  d e m o n s t r a t in g  the  c o n t i n u i t y  between e p i t h e l i a l  
h y p e r p l a s i a  and c h ro n ic  t h y r o i d i t i s .  The o n ly  
l i k e l y  p r e c i p i t a t i n g  f a c t o r  which cou ld  be e l i c i t e d  
was p re g n a n c y ,  which i s  known to be accompanied by 
in c r e a s e d  a c t i v i t y  o f  the  th y r o id  ( S t o f f e r  e t  a l . , 
1957).
There may be many o t h e r  c irc u m s ta n c e s  i n  which 
e p i t h e l i a l  h y p e r p l a s i a  i s  c l i n i c a l l y  s i l e n t ,  and even 
the  r o l e  o f  th e  m e n s t r u a l  c y c le ,  o r  m e n s tru a l  
a b n o r m a l i t i e s ,  must be c o n s id e re d .  E x p e r im e n ta l ly ,  
lo n g - te rm  a d m i n i s t r a t i o n  o f  o e s t ro g e n s  has been shown 
to  be w i th o u t  e f f e c t  on th e  t h y r o id  (Eeldman, 1958), 
b u t  t h e r e  i s  r e a s o n  to  b e l i e v e  t h a t  p ro g e s te ro n e  m ight 
be i m p l i c a t e d  (Welch e t  a l . , 1958).
I t  would seem t h a t  e p i t h e l i a l  h y p e rp la s i a  i n  th e  
c l i n i c a l l y  no rm al t h y r o i d ,  w he ther  " p h y s io lo g ic a l"  
o r  "co m p en sa to ry" , i s  much more o f t e n  th e  p r e c u r s o r  o f  
c h ro n ic  t h y r o i d i t i s  th an  i s  th e  e p i t h e l i a l  h y per­
p l a s i a  o f  h y p e r th y ro id is m .
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SUMMARY
The t h e o r y  t h a t  e p i t h e l i a l  h y p e rp la s i a  p ro g r e s s e s  
to  ly m p h o cy tic  i n f i l t r a t i o n  i s  b e s t  t e s t e d  by 
s u c c e s s iv e  e x a m in a t io n s  o f  th y r o id  t i s s u e  from the  
same p a t i e n t .
S ix  c a s e s  i n  which two s u r g i c a l  o p e r a t io n s  were 
c a r r i e d  o u t  on t h e  t h y r o i d ,  and 4 c a se s  i n  which th e  
r e s i d u a l  t i s s u e  a f t e r  p a r t i a l  th y ro id ec to m y  was 
s tu d i e d  a t  a u to p s y ,  have been rev iew ed . In  two 
c a se s  t h e r e  was c l e a r  ev id e n ce  o f  p r o g r e s s io n  from 
exo p h th a lm ic  g o i t r e  to  c h ro n ic  t h y r o i d i t i s ,  and i n  
one o f  th e s e  i t  was p o s s i b l e  to t r a c e  th e  o r i g i n s  o f  
the h i s t o l o g i c a l  a b n o r m a l i t i e s  in  th e  second specimen 
by a s tu d y  o f  th e  t h y r o id  t i s s u e  r e s e c t e d  15 y e a r s  
e a r l i e r .  I n  b o th  c a se s  th e  second specimen showed 
f o c a l  e p i t h e l i a l  h y p e r p l a s i a ,  and n e i t h e r  conformed 
to  t h e  h i s t o l o g i c a l  c r i t e r i a  f o r  the  d ia g n o s is  o f  
s trum a lymphom atosa.
A r e v ie w  o f  t h e  l i t e r a t u r e  r e v e a l s  t h a t  su ch  
p r o g r e s s io n  i s  r a r e .  T h y ro to x ic o s is  i s  r a r e l y  
fo l lo w ed  by d i f f u s e  c h ro n ic  t h y r o i d i t i s ,  and e q u a l ly  
i n  c h ro n ic  t h y r o i d i t i s  i t  i s  r a r e  to  e l i c i t  ev idence
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o f  p r e c e d in g  t h y r o t o x i c o s i s .
I t  i s  s u g g e s te d  t h a t  c h ro n ic  t h y r o i d i t i s  i s  
p rec ed e d  more u s u a l l y  by a  form o f  e p i t h e l i a l  h y per­
p l a s i a  w hich  i s  n o t  a s s o c i a t e d  w i th  h y p e r th y ro id is m , 
bu t s tem s from  i n c r e a s e d  s e c r e t i o n  o f  t h y r o t r o p i c  
hormone.
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9. THE PATHOLOGY AID PATHOGENESIS OF 
"PRIMARY" MYXOEDEMA
Myxoedema i s  o r d i n a r i l y  c o n s id e re d  t o  be two 
ty p e s :  a  p r im a ry  fo rm , due to  spo n taneous a t ro p h y
o f  th e  t h y r o i d ,  and a se co n d a ry  form due to  
p i t u i t a r y  i n s u f f i c i e n c y .
The p a t h o l o g i c a l  c h a r a c t e r i s t i c s  o f  t h e  p rim ary  
form a re  b u t  b r i e f l y  d e s c r ib e d  n o t  o n ly  i n  most 
t e x t - b o o k s  o f  p a th o lo g y  but a l s o  i n  many s t a n d a r d  
works d e v o te d  e x c l u s i v e l y  to  th e  t h y r o id .  The 
u s u a l  d e s c r i p t i o n  i s  one o f  sh r in k a g e  o f  th e  g la n d ,  
a tro p h y  and d e g e n e r a t io n  o f  th e  e p i th e l iu m , dense 
f i b r o s i s ,  and a  v a r i a b l e  amount o f  lym phocytic  
i n f i  l t r a t i o n .
I t  i s  a t  once a p p a re n t  t h a t  such  a  p i c t u r e  i s  
in c o m p a t ib le  w i th  t h e  concept o f  a s im ple  a t ro p h y ,  
which w ould  be r e p r e s e n t e d  m ere ly  by sh r in k a g e  o f  
th e  o rg a n  and i t s  c o n s t i t u e n t  c e l l s ,  w i th  p erhaps  a 
minor d e g re e  o f  f i b r o u s  r e p la c e m e n t .  The d e n s i ty  
o f  th e  f i b r o s i s  se e n  in  "p r im ary"  myxoedema, and th e  
p r e s e n c e ,  o f t e n  i n  abundance, o f  c h ro n ic  in flam m ato ry  
c e l l s ,  s u g g e s t  r a t h e r  th e  s e q u e l  to  a  d e s t r u c t i v e
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l e s io n  o f  t h e  t h y r o i d ,  p o s s ib l y  a  p o s t - in f la m m a to ry  
f i b r o s i s .
The p o s s i b i l i t y  t h a t  c l a s s i c a l  myxoedema, a s  
d i s t i n c t  from g o i t r o u s  h y p o th y ro id ism  and from 
h y p o th y ro id ism  o f  p i t u i t a r y  o r i g i n ,  might be a  con­
sequence  o f  c h ro n ic  t h y r o i d i t i s ,  has been m entioned  
s e v e r a l  t im e s  i n  th e  fo re g o in g  p ages . Ten c a se s  
o f  "p r im ary "  myxoedema a re  rev iew ed  he re  i n  o r d e r ,  
f i r s t l y ,  to  s tu d y  th e  g e n e r a l  h i s t o l o g i c a l  p i c t u r e ,  
and s e c o n d ly ,  to  s e e  w h e th e r  t h i s  c a s t s  any l i g h t  
on t h e  p a th o g e n e s is  o f  th e  c o n d i t io n .  One case  o f  
t h y r o id  a t ro p h y  fo l lo w in g  hypophysectomy i s  a l s o  
d e s c r ib e d .
A summary o f  the  c l i n i c a l  and p a th o lo g i c a l  
f i n d in g s  i s  g iv e n  i n  Appendix 5. The s e c t i o n s  have 
been made a v a i l a b l e  to  me by th e  k in d n e s s  o f  my 
c o l l e a g u e s ;  a s  I  d id  n o t  see any o f  t h e s e , p a t i e n t s  
d u r in g  l i f e ,  and p e rfo rm ed  the  au to p sy  m yse lf  i n  
o n ly  two c a s e s ,  th e  c l i n i c a l  and m acroscopic  r e p o r t s  
a re  a s  o b t a in e d  from m e d ic a l  r e c o r d s .
H i s t o l o g i c a l  f i n d in g s
E ig h t  o u t  o f  t e n  c a s e s  o f  p r im ary  myxoedema 
showed th e  e x p e c te d  h i s t o l o g i c a l  f e a t u r e s ,  nam ely,
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f i b r o s i s ,  r o u n d - c e l l  i n f i l t r a t i o n ,  s c a n ty  sm all  
a c i n i  and s o l i d  clumps o f  e p i t h e l i a l  c e l l s ,  and 
marked d im in u t io n  o f  c o l l o i d  c o n te n t .  F ib ro u s  
t i s s u e  r e p l a c e d  a  v a r i a b l e  amount o f  th e  parenchyma, 
and i n  th e  ex trem e exam ples f i b r o u s  re p la c e m e n t  was 
a lm ost com ple te  (F ig .  9 4 ). I n f i l t r a t i o n  by 
in f lam m ato ry  c e l l s  was c o n f in e d  to  th e  s u rv iv in g  
parenchym atous t i s s u e ,  and tended  to  be most p ro fu s e  
a t  th e  p e r i p h e r y  o f  t h e  n o d u le s  (F ig .  95 ) . Lympho­
c y te s  p re d o m in a te d ,  b u t  v a r i a b l e  numbers o f  p lasm a 
c e l l s  w ere p r e s e n t  i n  every  c a se .  Lymphoid f o l l i c l e s  
were se e n  i n  o n ly  one c a se  (Case 6 ); s u r p r i s i n g l y ,  
t h i s  was t h e  ca se  i n  which lym phocy tic  i n f i l t r a t i o n  
and f i b r o s i s  were the  l e a s t  advanced.
The e p i th e l iu m  showed e i t h e r  o x y p h i l i a  o r  m eta­
p l a s t i c  changes  (F ig .  96 ). O x y p h il ic  e p i th e l iu m  
was c o n s t a n t l y  p r e s e n t ,  b u t  v a r i e d  g r e a t l y  i n  amount 
from one case  to  a n o th e r .  The m e ta p la s t i c  changes 
were o f  t h e  type  d e s c r ib e d  i n  S e c t io n  5 (F ig s .  69,
70, 7 1 ) .  Most common were the  forms o f  e p i th e l iu m  
which were c o n s id e r e d  t h e r e  to  be in te r m e d ia te  between 
norm al t h y r o i d  e p i th e l iu m  and s t r a t i f i e d  squamous 
e p i th e l iu m .  True squamous n e s t s  were seen  in  th r e e  
c a se s .
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Both o x y p h i l i c  and m e t a p l a s t i c  e p i th e l iu m  
o c c u r re d  e i t h e r  a s  sm a ll  i r r e g u l a r  a c i n i  o r  a s  s o l i d  
clumps w i th o u t  a  lumen. A c in i  formed by meta­
p l a s t i c  e p i th e l iu m  were u s u a l ly  empty; th o se  form sd 
by o x y p h i l i c  c e l l s  o c c a s i o n a l l y  c o n ta in e d  c o l l o i d .
There were a l s o  o c c a s i o n a l  e p i t h e l i a l  f o c i  
showing n e i t h e r  o x y p h i l i a  no r  m e ta p la s ia .  These 
were composed e i t h e r  o f  ve ry  s m a l l  ragged  a c i n i ,  
u s u a l ly  empty, o r  o f  l a r g e r  a c i n i  l i n e d  by columnar 
e p i th e l iu m  and show ing i n f o ld i n g s  o f  t h e i r  w a l l s ,  
c o n ta in in g  s c a n ty  p a l e - s t a i n i n g  c o l l o i d  (F ig s .  97> 
98). The h y p e r p l a s t i c  a c i n i  were m o rp h o lo g ic a l ly  
s i m i l a r  to  th o s e  o f  exo ph th a lm ic  g o i t r e ,  w i th  
o c c a s io n a l  i n t r a - a c i n a r  macrophages and a s p a r s e r  
i n t e r - a c i n a r  lym ph ocy tic  i n f i l t r a t i o n  th an  was seen  
i n  th e  o t h e r  parenchym atous  i s l e t s .
Cases 1 and 2 d i f f e r e d  s i g n i f i c a n t l y  from th e  
o t h e r s ,  and would n o t ,  on h i s t o l o g i c a l  appea ran ces  
a lo n e ,  have been d iag n o sed  as p r im ary  myxoedema.
In  one , th e  g la n d  was v e ry  s m a ll ,  bu t i n  th e  o th e r  
i t  was s t a t e d  to  have been o f  norm al s i z e .  M icro­
s c o p i c a l l y ,  c e l l u l a r  i n f i l t r a t i o n  was much more 
in t e n s e  th a n  i n  th e  o th e r  c a s e s ,  and f i b r o u s  r e p l a c e ­
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ment was c o m p a ra t iv e ly  s l i g h t .  Both c e l l u l a r  
i n f i l t r a t i o n  and  f i b r o s i s ,  in d e e d ,  were o f  t h e  o rd e r  
t h a t  o c c u rs  i n  d i f f u s e  c h ro n ic  t h y r o i d i t i s  ( F i g . 99 ) .  
The e p i th e l i u m  was a lm o s t  e n t i r e l y  o x y p h i l i c ,  and 
formed s m a l l  d i s i n t e g r a t i n g  a c i n i  which o c c a s io n a l ly  
c o n ta in e d  p s e u d o g ia n t  c e l l s .  The absence  o f  
t h y r o id  e n la rg e m e n t ,  and o f  lymphoid f o l l i c l e s ,  
p re c lu d e  a  d i a g n o s i s  o f  H ash im oto 's  d i s e a s e ,  and th e  
a p p e a ra n c e s  a r e  th o s e  o f  c h ro n ic  n o n - s p e c i f i c  
t h y r o i d i t i s .
The one c a se  o f  t h y r o i d  a t ro p h y  fo l lo w in g  hypo- 
physectom y d i f f e r e d  r a d i c a l l y  from th e  "p r im a ry 11 
c a s e s .  The g la n d  was c o n s id e r a b ly  d im in ished  in  
s i z e ,  b u t  m ic r o s c o p ic a l ly  th e r e  was l i t t l e  f i b r o s i s  
and r o u n d - c e l l  i n f i l t r a t i o n  (F ig s .  100, 101).
There were n e i t h e r  o x y p h i l i c  n o r  m e ta p la s t i c  c h a ig e s  
i n  th e  e p i th e l iu m ,  and th e  c o l l o i d  co n te n t  was n o t  
d im in ish e d .  The h i s t o l o g i c a l  ap p ea rances  d id  n o t  
d i f f e r  g r e a t l y  from th e  no rm al, and were com patib le  
w i th  s im p le  a t r o p h y .
C o r r e l a t i o n  o f  th e  h i s t o l o g i c a l  p i c t u r e  w ith  th e  
s i z e  o f  th e  g la n d
As th e  n o t e s  on th e  m acro scop ic  ap p ea rances  
were made by d i f f e r e n t  o b s e r v e r s ,  th e y  sh o u ld  n o t  be 
compared to o  c l o s e l y .  G e n e ra l ly ,  i t  ap p ea rs  t h a t  th e  
g r e a t e r  t h e  f i b r o s i s ,  th e  s m a l le r  th e  g la n d ,  and i n  
fo u r  c a s e s  w h ic h  d id  n o t  show th e  f u l ly - d e v e lo p e d  
h i s t o l o g i c a l  p i c t u r e  (Cases 2, 5, 6 , 7 ) ,  t h e r e  was 
l i t t l e  o r  no d im in u t io n  in  s i z e .  Case 10, however, 
was an  e x c e p t io n ,  as t h e  g land  was s t a t e d  to  have 
been o f  n o rm al s i z e  (and  judg ing  from th e  s i z e  o f  
th e  s e c t i o n s ,  a v a i l a b l e  i t  c e r t a i n l y  co u ld  n o t  have 
been much r e d u c e d ) ,  w h ile  the  m ic ro sc o p ic  a p p e a r ­
ance was one o f  e x te n s iv e  f i b r o s i s .
C o r r e l a t i o n  w i th  the  c l i n i c a l  p i c t u r e
A d e t a i l e d  c o r r e l a t i o n  canno t be a t te m p te d ,  
because  h e re  a g a in  I  am depen den t on r e c o rd s  
unconfirm ed  by p e r s o n a l  o b s e r v a t io n .  I t  a p p e a rs ,  
however, t h a t  t h e  h i s t o l o g i c a l  p i c t u r e  i s  u n r e la te d  
to  th e  known d u r a t i o n  o f  t h e  d i s e a s e .  This i s  b e s t  
i l l u s t r a t e d  by th e  two extreme exam ples: In  Case 2,
th e  p i c t u r e  was one o f  d i f f u s e  c h ro n ic  t h y r o i d i t i s ,  
w i th o u t  a g r e a t  d e a l  o f  f i b r o s i s ;  t y p i c a l  myxoedema
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was s a i d  t o  have been p r e s e n t  f o r  3 y e a r s .  In  
Case 8 , t h e r e  was a lm o s t  com plete  f i b r o u s  re p la c e m e n t  
o f  th e  g la n d ,  y e t  myxoedema had been f i r s t  d iagnosed  
o n ly  5 days b e fo re  d e a th  i n  myxoedema coma; th e  
c o n d i t io n  a p p e a re d  t o  be o f  a c u te  o n s e t ,  fo l lo w in g  an 
abdom inal o p e r a t i o n ,  and had n o t  been su s p e c te d  when 
th e  p a t i e n t  was a d m i t te d  to  h o s p i t a l .
The h i s t o l o g i c a l  p i c t u r e  d id  n o t  i n  g e n e ra l  
c o rre sp o n d  c l o s e l y  w i th  th e  r e p o r t e d  s e v e r i t y  o f  th e  
c l i n i c a l  c o n d i t i o n .  In  th e  3 p a t i e n t s  who d ie d  in  
myxoedema coma, th e  p i c t u r e  was t h a t  o f  c h ro n ic  
t h y r o i d i t i s  (Case 2 ) ,  m odera te  f i b r o s i s  (Case 7)> 
and a lm o s t  com plete  f i b r o u s  re p la ce m e n t (Case 9 ) .
In  Case 6 , how ever, t h e  m ild n ess  o f  th e  f i b r o s i s  and 
lymphocytic i n f i l t r a t i o n  was in  agreem ent w i th  th e  
m ild n e ss  o f  th e  c l i n i c a l  symptoms; a f t e r  5 y e a r s  o f  
th y r o id  m e d ic a t io n ,  th e  c o n d i t i o n  had been rev iew ed  
and c o n s id e r e d  t o  be one o f  s im p le  o b e s i ty ,  w h ile  
s h o r t l y  b e fo r e  d e a th  m ild  myxoedema had a g a in  been 
d iag n o sed .
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DISCUSSION
A lthou gh  myxoedema i s  by no means an uncommon 
d i s e a s e ,  d e s c r i p t i o n s  o f  th e  h i s t o l o g i c a l  a p p e a r­
ances have been few and b r i e f .  The acc o u n t  o f  th e  
m ic ro sc o p ic  f i n d i n g s  i n  13 c a se s  i n  th e  R eport o f  
th e  C l i n i c a l  S o c ie ty  o f  London 's  Committee (1888) 
rem ains  the  l a r g e s t  s e r i e s  on r e c o rd .  Ten case s  
were d e s c r ib e d  by B a s te n ie  (1944), 9 by Means (1948) 
and 9 by D oug lass  and Jacobson  (19 57). Two c a se s  
o f  t h i s  l a s t  s e r i e s  fo l lo w e d  p a r t i a l  th y ro id ec to m y , 
but were i n c lu d e d  i n  a  s i n g l e  h i s t o l o g i c a l  
d e s c r i p t i o n  w i th  7 p r im a ry  c a s e s .  Most o th e r  r e p o r t s  
have, r e l a t e d  to  s i n g l e  c a s e s ,  and have c h i e f ly  
concerned  changes  i n  o rg an s  o th e r  th a n  the  th y r o id .
A l l  t h e s e  a c c o u n ts  have em phasised th e  e x te n s iv e  
f i b r o u s  r e p la c e m e n t ,  lym ph ocy tic  i n f i l t r a t i o n ,  and 
d e g e n e ra t iv e  and  a t r o p h i c  changes in  the  e p i th e l iu m . 
F ib ro u s  re p la c e m e n t  has  o c c a s io n a l ly  been c o n s id e re d  
com plete  (two c a s e s  i n  th e  1888 R e p o r t ,  one case  o f  
Means). The in f la m m a to ry  c e l l s  have u s u a l ly  been 
d e s ig n a te d  a s  ly m phocy tes ,  w i th o u t  m ention  o f  plasma 
c e l l s ,  th o u g h  B e r k h e is e r  (1955) s p e c i f i c a l l y  n o ted
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th e  a b se n c e  o f  p lasm a  c e l l s  i n  h i s  c a se .  O x y p h il ic  
e p i th e l iu m  has  n o t  a lw ays been m entioned by name, 
bu t i s  p e rh a p s  u s u a l l y  im p l ie d  by th e  term  
" d e g e n e ra t iv e  c h a n g e s" .  Squamous m e ta p la s ia  was 
n o ted  i n  a l l  c a s e s  by D ouglass  and Jacobson , and in  
th e  c a se  o f  F o s t e r  and B arr  ( 1944 ); B a s ten ie  
d e s c r ib e d  s i m i l a r  changes though  a p p a r e n t ly  a c c e p t in g  
a d e v e lo p m e n ta l  o r i g i n  f o r  them.
An i m p o r t a n t  p o i n t  b ro u g h t  out by th e  1888 
R e p o r t ,  th o u g h  n o t  e v id e n t  from  sub sequen t s t u d i e s ,  
i s  t h a t  t h e  p i c t u r e  i s  n o t  i n v a r i a b l y  one o f  f i b r o u s  
re p la c e m e n t .  A lthough  t h e  R epo rt  n o ted  " s t r i k i n g  
and un ifo rm "  changes i n  ev e ry  i n s t a n c e ,  th e r e  were 
two o r  t h r e e  c a se s  i n  w hich  th e  a f f e c t i o n  was more 
advanced i n  one lo b e  th an  the  o t h e r ,  and i n  Case 9 one 
a r e a  showed th e  c h a r a c t e r i s t i c  changes w hile  a n o th e r  
a r e a  showed v e ry  l i t t l e  d e p a r tu r e  from th e  norm al.
Some c a s e s  showed t h e  changes i n  a  co m p a ra t iv e ly  
e a r l y  s t a g e .  I t  was concluded  t h a t  d e a th  m ight ensue 
b e fo re  a f f e c t i o n  o f  th e  g la n d  becomes advanced, and 
a l s o  b e f o r e  t h e  e n t i r e  g la n d  becomes in vaded .
While i t  i s  p o s s i b l e  t h a t  th e  c l i n i c a l  d e s c r i p t io n s  
i n  th e  R e p o r t  in c lu d e  c a s e s  o f  H ash im oto 's  o r  o f
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R i e d e l ’ s s t ru m a  (4 o f  59 th y r o id s  were e n la rg e d ,  
and a n o th e r  was " h a rd ,  a s  th oug h  c a l c a r e o u s " ) ,  th e  
m ic ro sc o p ic  a c c o u n t  r e f e r s  e x c lu s iv e ly  to  c ase s  i n  
which t h e  g la n d  was re d u c e d  i n  s i z e .
The f i n d i n g s  p r e s e n t e d  h e re  show a w id e r  ran g e  
th an  i s  s u g g e s te d  even by th e  R e p o r t .  The g land  
was n o t  i n v a r i a b l y  th e  s h r i v e l l e d  rem nant which i s  
u s u a l ly  d e s c r ib e d .  In d ee d , i n  3 c ase s  i t  was s t a t e d  
to  have b een  o f  no rm al s i z e ,  and i n  2 o t h e r s  t h e r e  
was l i t t l e  d im in u t io n .  S im i la r ly ,  i n  4 o f  Douglass 
and J a c o b s o n ’ s 9 c a se s  th e  g land  weighed 20 g . o r  
more, and t h e  " sm a ll"  t h y r o id  in  B rew er’ s (1951) 
case  a l s o  weighed 20 g.
M ic r o s c o p ic a l ly ,  5 o f  th e  c a se s  may be s a id  to  
conform to  th e  s t a n d a r d  d e s c r i p t i o n .  Of th e  
r e m a in d e r ,  Cases 1, 2, 5 and 7 appear to  r e p r e s e n t  
s t a g e s  o f  p r o g r e s s io n  from c h ro n ic  t h y r o i d i t i s  to  
d i f f u s e  f i b r o s i s ,  and Case 6 ( i n  which th e  symptoms 
had been v e ry  m i ld  though  o f  lo n g  d u r a t io n )  showed 
an e x c e p t i o n a l  l a c k  o f  b o th  f i b r o s i s  and lym phocytic  
i n f i l t r a t i o n .  There was a l s o  a c o n s id e ra b le  
v a r i a t i o n  from  case  to  c a se  i n  the  e x te n t  o f  
o x y p h i l i c  and m e t a p l a s t i c  e p i th e l iu m . The c o n s ta n t
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p re se n c e  o f  p la sm a  c e l l s ,  and th e  o c c a s io n a l  
p re s e n c e  o f  e p i t h e l i a l  h y p e r p l a s i a ,  n o ted  h e re ,  a re  
n o t  u s u a l l y  c o n s id e r e d  to  be f e a t u r e s  o f  th e  
c o n d i t io n .
The h i s t o l o g i c a l  s t a g e s  o f  p ro g re s s io n  canno t 
be c l e a r l y  c o r r e l a t e d  w i t h  co rre sp o n d in g  s ta g e s  i n  
th e  c l i n i c a l  p i c t u r e .  In  th r e e  case s  th e r e  was no 
r e c o r d  o f  myxoedema h av ing  been d iagnosed  b e fo re  th e  
f i n a l  a d m is s io n  to h o s p i t a l ,  and in  two o f  th e se  
th e  c o n d i t i o n  was th o u g h t  to  be o f  a c u te  o n s e t ,  a 
few days b e fo re  d e a th .  Had th e s e  p a t i e n t s  d ied  a  
s h o r t  t im e  e a r l i e r  o f  some o t h e r  a f f e c t i o n ,  they  
would have been  r e c o r d e d  a s  examples o f  myxoedema- 
l i k e  changes o c c u r r in g  i n  a c l i n i c a l l y  normal 
t h y r o id .  Such changes a r e  o c c a s io n a l ly  seen i n  
th e  a b se n c e  o f  any  h i s t o r y  o f  th y ro id  d i s o r d e r ,  and 
in  r e v ie w in g  t h e  r o u t i n e  a u to p sy  s e c t io n s  o f  
M ancheste r U n i v e r s i ty  Department o f  Pa tho logy  f o r  th e  
p a s t  y e a r  I  have e n c o u n te re d  two examples showing a 
w e l l -d e v e lo p e d  myxoedema-like p i c t u r e  (Pig* 102 ).
Both were e l d e r l y  f e m a le s .
I t  i s  p r o b a b le  t h a t  th e  la c k  o f  c o r r e l a t i o n  
betw een th e  c l i n i c a l  and p a th o l o g i c a l  f in d in g s
r e s u l t s  i n  some m easure  from  th e  f a i l u r e  to d e t e c t  
myxoedema c l i n i c a l l y .  The m ild e r  d eg rees  a re  
o f t e n  r e g a r d e d  a s  p a r t  o f  th e  g e n e ra l  "slowing-down" 
in  o ld  a g e ,  and even a  s e v e r e r  degree might escape 
n o t i c e  i n  a  p a t i e n t  a d m i t te d  to  h o s p i t a l  f o r  some 
c o n d i t io n  u n r e l a t e d  to  the  th y r o id .  The e a r l i e s t  
symptoms a re  to o  o f t e n  a t t r i b u t e d  to  age by bo th  
p a t i e n t  and  p h y s i c i a n  (Kimble and S t i e g l i t z ,  1952).
I t  may be s a i d  i n  summary t h a t  th e  h i s t o l o g i c a l  
p i c t u r e  o f  c h ro n ic  t h y r o i d i t i s  seems to  merge w ith  
t h a t  o f  myxoedema. R e c a l l in g  t h e  ev idence  a l re a d y  
p r e s e n te d  ( S e c t io n  8 ) l i n k i n g  e p i t h e l i a l  h y p e rp la s ia  
w i th  c h ro n ic  t h y r o i d i t i s ,  th e r e  now seems to be a 
s t r o n g  a rgum en t in  fa v o u r  o f  c o n s id e r in g  a l l  th r e e  
c o n d i t io n s  a s  s t a g e s  i n  a  s i n g l e  p a th o lo g ic a l  
p ro c e s s .
The d e r i v a t i o n  o f  myxoedema from h y p e rth y ro id ism  
o r  c h r o n ic  t h y r o i d i t i s  has  from th e  f i r s t  been more 
r e a d i l y  a c c e p te d  th a n  th e  d e r i v a t i o n  o f  ch ro n ic  
t h y r o i d i t i s  f ro m  t o x ic  g o i t r e .  Even b e fo re  the  
r e c e n t  im m uno log ica l  s t u d i e s  fo cu ssed  new a t t e n t i o n  
on th e  q u e s t i o n ,  t h e r e  was s t r o n g  c l i n i c a l  and 
p a th o l o g i c a l  e v id e n c e  t h a t  a t  l e a s t  a  p ro p o r t io n  o f
c a se s  o f  myxoedema were p re c e d e d  by th y r o to x ic o s i s  
or c h ro n ic  t h y r o i d i t i s .
C l i n i c a l  e v id e n c e
T h is  i s  too w e l l  known to  r e q u i r e  a d e t a i l e d  
a cc o u n t.  B e fo re  t h e  days o f  r a t i o n a l  th e ra p y  f o r  
t h y r o t o x i c o s i s ,  i t  was a  f a m i l i a r  f a c t  t h a t  some 
c a se s  u l t i m a t e l y  "bu rned  th em se lv es  o u t"  and ended 
as  t y p i c a l  exam ples o f  myxoedema. M cCarrison (1917) 
em phasised  t h e  im p o r tan c e  o f  G raves’ d is e a s e  and o f  
c h ro n ic  in f la m m a t io n  o f  th e  t h y r o id  i n  the  e t io lo g y  
o f  myxoedema. As Eason (1928) rem arked: " In  the
ebb and f lo w  o f  h y p e r th y ro id is m ,  th e  n a t u r a l  
t e r m in a t io n  i n  a  l a r g e  p r o p o r t io n  o f  cases  . . .  i s  
to  re c e d e  g r a d u a l ly  tow ards and even below th e  l e v e l  
m a in ta in e d  by no rm al t h y r o id  t i s s u e " .  He b e l ie v e d  
t h a t  t h e  f a i l u r e  to  t r a c e  th e  sequence from exo­
p h th a lm ic  g o i t r e  to  myxoedema i n  in d iv id u a l  p a t i e n t s  
was due to  th e  d i f f i c u l t y  o f  o b ta in in g  a c c u ra te  
h i s t o r i e s .  "There i s  a  r i n g  fence  c u t t i n g  o f f  
from o u r  knowledge th e  l a t e r  h i s t o r i e s  o f  many c ase s  
o f  e x o p h th a lm ic  g o i t r e ,  and th e  e a r l i e r  h i s t o r i e s  
o f  many c a s e s  o f  myxoedema. . • The p ro o f  o f  th e
secon dary  d e r i v a t i o n  o f  a  h ig h e r  p ro p o r t io n  o f  c ase s  
o f  myxoedema and c h ro n ic  t h y r o i d i t i s  would appear to  
depend on t h e  c a re  w i t h  w hich  c l i n i c a l  h i s t o r i e s  a re  
worked o u t " .  A lth o u g h  Means (1948) wrote t h a t  
"Why th e  a t r o p h y  t a k e s  p l a c e  i s  q u i te  unknown", he 
m entioned  h a v in g  se e n  4 c a s e s  in  which myxoedema 
seemed t o  he t h e  e n d - r e s u l t  o f  t o x i c  g o i t r e ,  and a lso  
conceded t h a t  myxoedema cou ld  be the  r e s u l t  o f 
c h ro n ic  t h y r o i d i t i s .
I t  i s  w e l l  r e c o g n i s e d  t h a t  even a f t e r  p a r t i a l  
th y ro id e c to m y  f o r  G ra v e s ’ d i s e a s e ,  a  p ro p o r t io n  o f  
p a t i e n t s  p r o g r e s s  to  myxoedema, and t h a t  t h i s  i s  
e s p e c i a l l y  l i a b l e  to  o ccu r  when th e  ex c ise d  t i s s u e  
shows e x c e s s iv e  ly m pho cy tic  i n f i l t r a t i o n  and f i b r o s i s  
( B a r t e l s ,  1 9 5 3 ) .  These a re  examples o f  t ru e  
p r o g r e s s i o n ,  f o r ,  a s  p o in te d  ou t by W h ite se l l  and 
B lack (1949) 9 i n  v iew  o f  th e  known c a p a c i ty  o f  th e  
t h y r o id  to  r e g e n e r a t e  when r e q u i r e d ,  th e  development 
o f p o s t - o p e r a t i v e  myxoedema cannot be e x p la in ed  by 
la c k  o f  s u f f i c i e n t  r e s i d u a l  t i s s u e .  Those c a se s  o f  
h y p e r th y ro id is m  w hich  have a l r e a d y  p ro g ressed  towards 
d i f f u s e  c h ro n ic  t h y r o i d i t i s  a re  t h e  ones most l i k e l y  
to  com ple te  th e  p r o g r e s s io n  to  myxoedema. Lee and
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McGrath’ s (1937) c a se  o f  s trum a lymphomatosa was 
c l i n i c a l l y ,  a t  th e  t im e  o f  o p e ra t io n ,  undergoing  
e v o lu t io n  from  t h y r o t o x i c o s i s  to  myxoedema.
C l i n i c a l l y ,  there- i s  l i t t l e  to  d i s t i n g u i s h  m ild  
myxoedema from  H ash im oto’ s d i s e a s e ,  except f o r  th e  
l a t e r  age in c id e n c e  and th e  absence o f  a p a lp a b le  
t h y r o id .  H ash im o to ’ s d i s e a s e  i s  g o i t r o u s  hypo­
th y ro id i s m  o c c u r r in g  predominantly in  the  f i f t h  and 
s i x t h  decades  o f  l i f e  ( th e  s ta g e  of d i f f u s e  lympho­
c y t i c  i n f i l t r a t i o n ) ,  w h i le  myxoedema i s  n o n -g o i t ro u s  
h y p o th y ro id ism  o c c u r r in g  p red om inan tly  i n  th e  s i x t h  
and s e v e n th  d ecades  ( th e  s ta g e  o f  f i b r o s i s ) .
P a t h o l o g i c a l  e v id e n ce
The c l i n i c o - p a t h o l o g i c a l  and h i s t o l o g i c a l  
s t u d i e s  o f  Vaux (1 9 3 8 ) ,  Chesky e t  a l .  (1951 )> L e v i t t  
(1 95 4 ) , and G o e tsch  and Kamner (1955) have a l re a d y  
been m en tio n ed  in  th e  p re c e d in g  S e c tio n s  a s  p o in t in g  
to  a  c o n t in u o u s  sequence  from e p i t h e l i a l  h y p e rp la s ia  
th ro u g h  c h ro n ic  t h y r o i d i t i s  to  d i f f u s e  f i b r o s i s .
In  t h e s e  and o th e r  s t u d i e s  p ro p o s in g  a  con tinuous 
se q u en ce ,  th e  f i n a l  s t a g e  has been g iv en  sometimes 
as  R i e d e l ’ s d i s e a s e ,  sometimes as myxoedema. These
two c o n d i t i o n s  a r e  c l o s e l y  s i m i l a r  h i s t o l o g i c a l l y ,  
and may c o e x i s t  c l i n i c a l l y ;  th e  p resence  o r  absence 
o f  myxoedema i n  R i e d e l ’ s s trum a  appea rs  to  depend 
on th e  e x t e n t  o f  in v o lv e m en t  o f  t h y r o id a l  parenchyma 
(Woolner e t  a l . , 1 957). The h i s t o l o g i c a l  resem ­
b la n c e s  be tw een  s t ru m a  lymphomatosa and myxoedema 
a re  a l s o  c l o s e ,  s u f f i c i e n t l y  so to  i n d i c a t e  t h a t  th e  
two c o n d i t i o n s  a r e  p ro b a b ly  c l i n i c a l  v a r i a n t s  o f  
th e  same d i s e a s e  ( S k i l l e r n  e t  a l . , 1956a). When 
Shaw and Sm ith  (1925) n o te d  th e  h i s t o l o g i c a l  
s i m i l a r i t y  be tw een  myxoedema and " R ie d e l ’ s d i s e a s e " ,  
th ey  were p r o b a b ly  r e f e r r i n g  to  strum a lymphomatosa. 
In  t h e  l a t e s t  e d i t i o n  o f  M uir’s te x t -b o o k ,  C appell 
(1958) n o t e s  th e  h i s t o l o g i c a l  s i m i l a r i t y  o f  p rim ary  
myxoedema and  H a sh im o to 's  d i s e a s e ,  and in deed  h i s  
F ig .  714b, i l l u s t r a t i n g  myxoedema, would e q u a l ly  
w e l l  s e r v e  a s  an example o f  c h ro n ic  t h y r o i d i t i s .
B a s te n ie  (1944) p u b l is h e d  a v a lu a b le  study 
r e l a t i n g  th e  h i s t o l o g i c a l  appearances  o f  myxoedema 
no t o n ly  to  th o s e  o f  h y p e rth y ro id ism  and ch ro n ic  
t h y r o i d i t i s  b u t  to s i m i l a r  changes o c c u r r in g  in  
c l i n i c a l l y  n o rm al  t h y r o i d s .  In  the  th y ro id  s e c t io n s  
from o v e r  4 50 r o u t i n e  a u to p s i e s ,  he found 100 cases
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which showed in  s u c c e s s iv e  s t a g e s  a l l  th e  p i c t u r e s  
o b se rved  i n  th e  t h y r o i d  o f  myxoedema, th e  on ly  d i s ­
t i n c t i o n  b e in g  th e  p e r s i s t e n c e  o f  a c e r t a i n  q u a n t i ty  
o f  i n t a c t  parenchym a i n  th e  c l i n i c  a l ly -n o rm a l  c a s e s .
. He p ro p o se d  t h e  t e r m  " th y ro id o s e  in v o lu t iv e "  f o r  
bo th  th e  c l i n i c a l  and  s u b - c l i n i c a l  c a se s .  His 
Table I I ,  r e p ro d u c e d  h e re  (F ig .  103) shows th e  c lo s e  
s i m i l a r i t y  i n  age in c id e n c e  between the  o n se t  o f  
myxoedema an d  t h e  p re s e n c e  o f  " in v o lu t io n a l  
t h y r o i d o s i s "  i n  th e  c l i n i c a l l y - n o r m a l  th y ro id .
The 1888 R e p o r t  l ik e w is e  no ted  t h a t  "by f a r  th e  
l a r g e r  number o f  c a se s  occu r  between th e  ages o f  30 
and 65" , w h ich , even  a l lo w in g  f o r  th e  l e s s e r  
e x p e c ta t i o n  o f  l i f e  70 y e a r s  ago, a g a in  su g g e s ts  t h a t  
th e  in c id e n c e  f a l l s  a f t e r  th e  se v en th  decade o f  l i f e .  
T h is  age  in c id e n c e  s t r o n g l y  fav o u rs  th e  concept o f  
myxoedema a s  a  s e q u e l  to  c h ro n ic  t h y r o i d i t i s  r a t h e r  
th a n  a  s im p le  a t r o p h y  w i th  i n c r e a s in g  age .
Only Case 11 of. t h e  p r e s e n t  s e r i e s  p ro v id ed  a 
p i c t u r e  o f  s im p le  a t r o p h y ,  and t h i s  was an example 
o f  t h y r o i d  a t ro p h y  fo l lo w in g  hypophysectomy; th e  
m ild n e ss  o f  th e  f i b r o s i s  and  lym phocytic  i n f i l t r a t i o n ,  
and th e  a b se n c e  o f  o x y p h i l i c  and m e ta p la s t ic  changes 
i n  th e  e p i th e l i u m ,  were i n  s t r i k i n g  c o n t r a s t  to the
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p i c t u r e  o f  c h r o n ic  t h y r o i d i t i s  o r  p o s t- in f la m m a to ry  
f i b r o s i s  seen  i n  th e  "p r im ary"  c a se s .
T h is  c a s e  i s  p r e s e n te d  a s  an example o f  t r u e  
a t ro p h y  w i t h  some r e s e r v e ,  a s  th e  i n t e r v a l  between 
hypophysectom y and a u to p s y  was o n ly  5 months and one 
cann o t be c e r t a i n  t h a t  a  l a t e r  s ta g e  would n o t  have 
shown th e  t y p i c a l  f e a t u r e s  o f  myxoedema. Two o f  
Means' c a s e s ,  i n  which th e  h i s t o l o g i c a l  appearances  
were t y p i c a l ,  were co ns id ered , to  be o f  p i t u i t a r y  
o r i g i n .  On th e  o th e r  hand, th e  e a r ly  f i b r o s i s  and 
ly m p h o cy tic  i n f i l t r a t i o n  were n o t  accompanied i n  even 
th e  m i l d e s t  d eg ree  by th e  c h a r a c t e r i s t i c  e p i t h e l i a l  
changes o f  myxoedema, and t h i s  was so a t  a  s ta g e  
when th e  g la n d  was a l r e a d y  much f u r t h e r  reduced  in  
s i z e  th a n  i n  s e v e r a l  o f  th e  " c l a s s i c a l  myxoedema" 
c a s e s .
Im m unologica l e v id e n c e
The r e c e n t  d i s c o v e r y  t h a t  t h y r o id  a n t ib o d ie s  in  
th e  serum , o r i g i n a l l y  th o u g h t  to  be s p e c i f i c  f o r  
H a sh im o to 's  d i s e a s e ,  o c cu r  i n  many o th e r  th y ro id  
d i s o r d e r s ,  i n c l u d i n g  myxoedema (Goudie e t  a l . , 1957? 
Owen and S m art, 1958; F o i t t  and Doniach, 1958), has 
p ro v id e d  f r e s h  e v id e n c e  i n  fav o u r  o f  the u n i t a r i a n
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c o n ce p t.  Owen and Smart n o ted  th a t  a n t ib o d ie s  were 
p r e s e n t  i n  80/° o f  t h e i r  myxoedematdus p a t i e n t s  -  
e x a c t ly  th e  same p r o p o r t i o n  a s  in  H ash im oto 's  d i s e a s e .
■7
A ntibody l e v e l s  were s i g n i f i c a n t l y  h ig h e r  i n  
H ashim oto’ s d i s e a s e  when i t  was o f  r e c e n t  o r i g i n ,  
bu t when t r e a t m e n t  by thy ro idec tom y  or o r a l  th y r o id  
e x t r a c t  had  been  i n s t i t u t e d  more th an  a y e a r  
p r e v i o u s ly ,  th e  v a lu e s  c lo s e ly  approxim ated  to  th o se  
found i n  p r im a ry  myxoedema.
There  i s  now e v id e n c e ,  to o ,  t h a t  the  serum 
f l o c c u l a t i o n  r e a c t i o n s  in t ro d u c e d  a s  a  t e s t  f o r  
H ash im oto’ s d i s e a s e  (S k irp a n  e t  a l . , 1955; Luxton 
and Gooke, 1956) and o c c u r r in g  a l s o  i n  subacu te  
t h y r o i d i t i s  (Stemmerman, 1956; S k i l l e r n  e t  a l . , 
1956b), may a l s o  be p o s i t i v e  i n  myxoedema (Murray, 
1958).
The im m uno log ica l s t u d i e s  have c a r r i e d  more 
w e ig h t  th a n  a l l  t h e  c l i n i c a l  and p a th o lo g ic a l  
ev id en ce  w h ich  had accum ula ted  p re v io u s ly ,  and th e r e  
i s  now c o n s id e r e d  to  be good ev id en ce  ( B r i t i s h  
M edica l J o u r n a l , 1 1958) t h a t  myxoedema i s  o f t e n ,  i f  
n o t  a lw ay s ,  t h e  r e s u l t  o f  c h ro n ic  t h y r o i d i t i s .
P a th o g e n e s is  o f  myxoedema
From th e  h i s t o l o g i c a l  f in d in g s  p re s e n te d  h e re ,  
and from  th e  above b r i e f  su rv e y  o f  p u b l is h e d  work 
on th e  s u b j e c t ,  t h e  c o n ce p t  o f myxoedema a s  a  p rim ary  
sp o n tan eo u s  a t ro p h y  o f  t h e  th y r o id ,  u n r e la te d  to  
p re c e d in g  t h y r o i d  d i s e a s e ,  i s  seen  to be in a d e q u a te .
I t  would seem no lo n g e r  n e c e ssa ry  to  a rgue  t h a t  
the  h i s t o l o g i c a l  p i c t u r e  o f  myxoedema i s  d e r iv e d  
from t h a t  o f  c h ro n ic  t h y r o i d i t i s ;  th e  two indeed  
o v e r l a p .  The q u e s t io n  rem ains a s  to  why so few 
myxoedematous p a t i e n t s  can be shown c l i n i c a l l y  to  
have p a s se d  th r o u g h  t h e  p re c e d in g  s t a g e s ,  to th e  
e x te n t  t h a t  th e  c o n d i t i o n  i s  known as "prim ary 
myxoedema".
I t  may b e ,  a s  Eason su g g e s te d ,  t h a t  th e  d i f f i c u l t y  
i s  l a r g e l y  one o f  h i s t o r y - t a k i n g .  The p h y s ic ia n ,  
exam ining a  myxoedematous p a t i e n t  whose m ental 
p r o c e s s e s  a r e  s low , speech  i n d i s t i n c t  and memory 
d e f e c t i v e ,  may w e l l  f a i l  to e l i c i t  a  p re v io u s  h i s to r y  
o f  t o x i c  g o i t r e  o r  c h ro n ic  t h y r o i d i t i s .  The 
p a t h o l o g i s t ,  c o n f ro n te d  by th e  t y p i c a l  au topsy  
f i n d in g s  o f  myxoedema, i s  even l e s s  l i k e l y  to be 
s u c c e s s f u l  i n  h i s  e n q u i r i e s .
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However, i f  t h e  f a i l u r e  to  o b ta in  an a c c u ra te  
h i s t o r y  a c c o u n ts  f o r  a  p r o p o r t io n  o f  c a se s ,  i t  i s  
p ro b a b le  t h a t  a  l a r g e r  number can  be e x p la in e d  a s  
a r i s i n g  i n  c l i n i c a l l y  norm al p a t i e n t s  w ith  e x te n s iv e  
c h ro n ic  in f la m m a to ry  changes i n  the  th y ro id .  J u s t  
as th e  e p i t h e l i a l  h y p e r p l a s i a  which p recedes  ch ro n ic  
t h y r o i d i t i s  n e ed  n o t  m a n i f e s t  i t s e l f  c l i n i c a l l y  as 
t h y r o t o x i c o s i s  (p .  2 3 8 ) ,  so a l s o  may th e  ch ron ic  
t h y r o i d i t i s  w h ich  p re c e d e s  myxoedema be c l i n i c a l l y  
s i l e n t .  The h i s t o l o g i c a l  f in d in g s  p re s e n te d  h e re ,  
and by B a s te n ie  (1944)> dem o n s tra te  c l e a r l y  t h a t  the  
c l i n i c a l l y  norm al t h y r o id  may undergo changes i d e n t i c a l  
w ith  th o s e  o f  c h ro n ic  t h y r o i d i t i s  and myxoedema. 
E v id e n t ly ,  th e  d i s o r d e r  may m a n ife s t  i t s e l f  c l i n i c a l l y  
f o r  th e  f i r s t  t im e  a t  any s t a g e ,  o r  may even rem ain 
u n su sp e c te d  th ro u g h o u t  l i f e .
One c l u e  to  th e  c irc u m s ta n ce s  i n  which e p i t h e l i a l  
h y p e r p l a s i a  w i th o u t  t h y r o t o x i c o s i s  might le a d  to  
myxoedema i s  g iv e n  i n  th e  1888 R eport:  "A la rg e
number o f  th e  fem a le  p a t i e n t s  were m arr ied ,  and 
n e a r l y  a l l  had borne  c h i ld r e n .  In  a s i g n i f i c a n t  
p r o p o r t i o n ,  th e  c h i l d - b e a r i n g  had been e x c e s s iv e ,  and 
in  some t h e r e  had been r a p i d l y  succeed ing  p reg n a n c ie s .
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In d eed , i n  a  few c a s e s  t h e r e  ap p ea rs  to  he l i t t l e  
doubt t h a t  t h e  e a r l y  symptoms o f  the  d is e a s e  da te  
from c h i l d b i r t h  . . . "
I n f o r m a t io n  a b o u t  th e  th y r o id  i n  pregnancy i s  
s c a n ty ,  b u t  S t o f f e r  e t  a l .  (1957) were a b le  to  
d e m o n s tra te  an  i n c r e a s e  i n  th e  h e ig h t  o f  th e  a c in a r  
e p i th e l iu m  and an  i n c r e a s e  i n  th e  serum p r o t e i n -  
bound i o d i n e ,  and co n c lu d ed  t h a t  " the  l a c k  o f  
t h y r o to x i c  symptoms i n  s p i t e  o f  a h ig h e r  a c t i v i t y  
o f  th e  t h y r o i d  d u r in g  p regnancy  can be e x p la in e d  by 
a g r e a t e r  demand f o r ,  and a g r e a t e r  t o l e r a t i o n  o f ,  
t h y r o id  horm one".
R a p id ly  su c c e e d in g  p reg n a n c ie s  might t h e r e f o r e  
p lay  a p a r t  i n  p r o v id in g  th e  e x c e s s iv e  TSH s e c r e t io n  
w hich  i n i t i a t e s  H e l lw ig ’s mechanism o f  co llo id o p h ag y , 
l e a d in g  to  c h ro n ic  t h y r o i d i t i s .  The r e s u l t i n g  lo s s  
o f  f u n c t i o n i n g  t h y r o id  t i s s u e ,  i f  s u f f i c i e n t l y  g r e a t ,  
would l e a d  to  a  c o n t in u e d  excess  o f  TSH s e c r e t io n ,  
th u s  p e r p e t u a t i n g  th e  p ro c e s s  and r e s u l t i n g  
e v e n t u a l l y  i n  myxoedema. "Primary f a i l u r e  o f  th e  
t h y r o id "  (p . 240) o c c u r r in g  a t  about the  tim e o f  
th e  menopause m igh t a l s o  i n i t i a t e  such  a sequence o f  
e v e n t s ,  by c a u s in g ,  f i r s t ,  compensatory e p i t h e l i a l
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h y p e r p l a s i a ,  and th e n  d i f f u s e  ch ro n ic  in flam m atory  
c e l l u l a r  i n f i l t r a t i o n .  Only i n  t h i s  i n d i r e c t  
manner would ’’sp o n ta n eo u s  a t r o p h y ” o f  the  th y r o id  
l e a d  to  myxoedema.
I t  would seem t h a t  th e  sequence i s  more o f t e n  
a p a t h o l o g i c a l  one o f  e x c e s s iv e  TSH s e c r e t i o n  -  
c h ro n ic  t h y r o i d i t i s  -  d i f f u s e  f i b r o s i s ,  th an  a 
c l i n i c a l  one  o f  h y p e r th y ro id is m  -  Hashimoto’ s 
d i s e a s e  -  myxoedema.
a  .1 a r a l i  wZ
■ ■ ?.\T; Ct f
c h r o m e  t h y r o l o
v ;a £^  \T - A p Y‘ C i r T  lYX ?
a  a ld a f ja  
-■a L v-'fi-fi
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SUMMARY
The m ic ro s c o p ic  f i n d in g s  a re  d e sc r ib e d  i n  10 
c a se s  o f  " p r im a r y ” myxoedema and one case o f  th y r o id  
a t ro p h y  f o l lo w in g  hypophysectomy.
The " p r im a ry ” c a se s  showed a v a r i a b le  degree 
o f  f i b r o s i s ,  w i th  i n f i l t r a t i o n  by lymphocytes and 
plasm a c e l l s .  The a c i n i  were g e n e ra l ly  sm a ll ,  and 
c o l l o i d  was s c a n ty .  O x y p h il ic  e p i th e l iu m  was p r e s e n t  
in  a l l  c a s e s ,  and squamous e p i th e l iu m  in  th r e e .
Foc i o f  e p i t h e l i a l  h y p e r p l a s i a  were seen  in  th re e  
c a s e s .
When f i b r o u s  re p la c e m e n t  o f  th e  parenchyma 
was t h e  p red o m in an t  f e a t u r e ,  the  h i s t o l o g i c a l  p i c t u r e  
was t h e  c l a s s i c a l  one o f  myxoedema. When f i b r o s i s  
was s l i g h t  and  r o u n d - c e l l  i n f i l t r a t i o n  more i n te n s e ,  
th e  p i c t u r e  was t h a t  o f  c h ro n ic  n o n - s p e c i f i c  
t h y r o i d i t i s .
The h i s t o l o g i c a l  changes o f  myxoedema a re  seen  
to  merge w i th  th o s e  o f  c h ro n ic  t h y r o i d i t i s ,  and a l s o  
w i th  t h o s e  o c c u r r i n g  i n  a  p ro p o r t io n  of c l i n i c a l l y -  
norm al t h y r o i d s ,  e s p e c i a l l y  o f  e ld e r ly  fem ales.
The c a s e  o f  t h y r o id  a tro p h y  was q u i te  d i f f e r e n t .  
There was s l i g h t  f i b r o s i s  and lymphocytic
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i n f i l t r a t i o n ,  bu t  th e  a c i n i  were w e ll  f i l l e d  w i th  
c o l l o i d  and showed none o f  th e  e p i t h e l i a l  changes 
a s s o c i a t e d  w i th  myxoedema.
The c l i n i c a l ,  p a t h o l o g i c a l  and im m unological 
e v id en ce  on th e  p a th o g e n e s is  o f  myxoedema i s  
rev ie w ed , and i t  i s  conc luded  t h a t  myxoedema i s  the  
f i n a l  s t a g e  o f  a  sequence  i n  which e p i t h e l i a l  
h y p e r p l a s i a  i s  t h e  e a r l y  and ch ron ic  t h y r o i d i t i s  the  
i n te r m e d ia t e  s t a g e .  In  some case s  th e  sequence, 
o r  p a r t  o f  i t ,  i s  e v id e n t  c l i n i c a l l y .  There i s  
good r e a s o n  to  b e l i e v e  t h a t  i n  th e  rem ain in g  cases  
th e  t h y r o i d  has  undergone t h i s  sequence w itho u t 
c l i n i c a l  m a n i f e s t a t i o n s  o f  h y p e rth y ro id ism  or 
c h ro n ic  t h y r o i d i t i s .
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GENERAL SUMMARY
1. The human t h y r o i d  i n  e a r ly  and middle f o e t a l  
l i f e  i s  o f  s i m i l a r  h i s t o l o g i c a l  s t r u c t u r e  to  the  a d u l t  
g lan d . I n  l a t e  f o e t a l  l i f e  and f o r  a v a r i a b le  p e r io d  
a f t e r  b i r t h ,  i t  o f t e n  shows a d i f f e r e n t  p i c t u r e .  The 
c o l l o i d  c o n te n t  i s  p o o r ,  th e  e p i th e l iu m  i s  desquamated, 
and c o l l a p s e  and d i s i n t e g r a t i o n  o f  th e  a c i n i  may lea d  
to  th e  f o r m a t io n  o f  compact c e l l u l a r  masses. Such an 
a p p ea ran ce  i s  u s u a l l y  a t t r i b u t e d  to  post-m ortem  
d e g e n e r a t io n ,  b u t  i s  c o n s id e re d  by some to  r e p r e s e n t  a 
s t a t e  o f  i n t e n s e  a c t i v i t y  o r  o f  f u n c t io n a l  e x h au s t io n .  
A c t iv a t i o n  and p o s t-m o rtem  d e g e n e ra t io n  in  th e  th y ro id  
a re  d i f f i c u l t  t o  d i s t i n g u i s h  from one a n o th e r ,  as 
a b s o r p t io n  o f  c o l l o i d  and c o l la p s e  o f  the  a c i n i  a re  
common to  b o th  p r o c e s s e s .
2. E x am in a tio n  o f  106 th y r o id s ,  o b ta in ed  from 
s t i l l b o r n  i n f a n t s  and i n f a n t s  dying w i th in  th e  f i r s t  
seven days o f  l i f e ,  has  shown a g r e a t  v a r i a t i o n  in  the  
degree  and e x t e n t  o f  such  changes; the  most advanced 
changes o c cu r  i n  the  c e n t r e  o f  each  l a t e r a l  lo b e ,  the  
l e a s t  advanced  a t  t h e  p e r ip h e r y .  Three ty p es  of 
a c in u s  a re  d e s c r ib e d :  (A) th e  w e l l-p re se rv e d
c o l l o i d - c o n t a i n i n g  a c in u s ,  a s  seen a t  o th e r  a g e s ,  
u s u a l ly  l i n e d  by c u b o id a l  o r  columnar e p ith e l iu m ;
(B) n u c l e i  d i s p l a c e d  tow ards th e  lumen by v acu o les  in  
the  b a s a l  c y to p la s m , c o l l o i d  f a i n t - s t a i n i n g  or deep ly  
in d en ted  by p e r i p h e r a l  v a c u o la t io n ;  (C) desquamated 
c e l l s  i n  th e  lum en, c o l l o i d  f a i n t  o r  a b se n t ;  a t  a 
l a t e r  s t a g e ,  d i s i n t e g r a t i o n  o f  th e  a c in a r  w a l l ,  and 
f i n a l l y  s o l i d  c e l l u l a r  m asses w ith o u t  obvious a c in a r  
a rran g em en t.
3. E p i t h e l i a l  desquam ation  and a c in a r  d i s ­
o r g a n i s a t io n  i n c r e a s e  l i t t l e  w ith  i n c r e a s in g  de lay
in  f i x a t i o n .  The changes do n o t  appear to be r e l a t e d  
to t h e  m a tu r i ty  o f  th e  i n f a n t ,  i t s  sex , the  n a tu re  o f  
l a b o u r ,  o r  th e  cause  o f  d e a th .  They occur as f r e ­
q u e n tly  i n  n e o n a t a l  d e a th s  a s  in  s t i l l b i r t h s ,  but 
become l e s s  p ronoun ced  a f t e r  th e  t h i r d  day o f  l i f e .
4. E v idence  i s  p r e s e n te d  fa v o u r in g  the  view t h a t  
such ch anges  a r e  an e x p re s s io n  o f  in c re a s e d  physio ­
l o g i c a l  a c t i v i t y ,  w h i le  the  advanced changes r e p r e s e n t  
a s t a t e  o f  f u n c t i o n a l  e x h a u s t io n .  Of the  experim en ta l  
ev idence  q u o te d ,  th e  most s i g n i f i c a n t  f a c t s  are the  
t r a n s i e n t  p h a se  o f  c o l l o i d  d e p le t io n  and lo s s  o f  
a c i n a r  s t r u c t u r e  i n  th e  th y ro id  of many sp e c ie s  n o t
only a t  b i r t h  bu t  a t  o t h e r  t im e s  o f  p h y s io lo g ic a l  
c r i s i s ,  and t h e  a b i l i t y  o f  p ro lon ged  th y r o t r o p ic  
hormone a d m i n i s t r a t i o n  to  b r in g  abou t s im i la r  changes 
in  the  t h y r o i d  o f  th e  a d u l t  r a t .
5. A s tu d y  o f  th e  th y r o id  i n  the  newborn gu inea  
p ig  -  one o f  th e  a n im a ls  whose th y ro id  does no t 
norm ally  undergo  any a l t e r a t i o n  a t  th e  time o f  b i r t h  -  
has shown t h a t  changes o f  t h i s  k ind  canno t be produced 
by s i n g l e  i n j e c t i o n s  o f  th y r o t r o p ic  hormone, nor by 
a l lo w in g  t h e  t h y r o i d  to  undergo post-m ortem  degenera­
t i o n .  A c o m b in a t io n  o f  a c t i v a t i o n  and a u to l y s i s  came 
c lo s e r  to  r e p r o d u c in g  th e  d i s o r g a n i s a t io n  o f  a c in i  
seen i n  t h e  human t h y r o id .  While m a in ta in in g  t h a t  
th e  p i c t u r e  i n  th e  human n e o n a ta l  th y ro id  r e p r e s e n ts  
f u n c t i o n a l  h y p e r a c t i v i t y  o r e x h a u s t io n ,  i t  must be 
a d m it te d  t h a t  p o s t-m o rtem  d e g e n e ra t io n  p lay s  a p a r t  in  
a c c e n tu a t in g  th e  c h an g es .
6. The t h y r o i d s  o f  s t i l l b o r n  guinea p ig s  were 
o f t e n  n o rm a l ,  b u t  some g lan d s  showed unm istakable 
s ig n s  o f  i n c r e a s e d  a c t i v i t y  w hile  i n  o th e r s  th e re  was 
desquam ation  of t h e  e p i th e l iu m  and d i s o r g a n is a t io n  of 
th e  a c i n i .  T h is  a g a i n  l i n k s  the  l a t t e r  changes w ith
the  s ig n s  o f  a c t i v a t i o n ,  and su p p o r ts  the
i n t e r p r e t a t i o n  o f  " f u n c t i o n a l  e x h a u s t io n " .  I t  a lso  
su g g e s ts  t h a t  the  changes a re  r e l a t e d  to the  f a c t o r s  
which cau se  d e a t h ,  and t h a t  th e  degree o f  change 
found i n  th e  human n e o n a t a l  th y r o id  a t  au topsy  may 
be g r e a t e r  th a n  o c c u r s  i n  th e  th y ro id s  o f  s u rv iv in g  
i n f a n t s .
7. Both i n  th e  human and i n  th e  gu inea  p ig  
th y r o id  a t  b i r t h ,  a  homogeneous c o l l o i d - l i k e  subs tance  
i s  o f t e n  p r e s e n t  i n  t h e  ly m p h a t ic s ,  i n  r e l a t i o n  to  
a re a s  o f  e p i t h e l i a l  desquam ation  and d i s o r g a n is a t io n  
o f  a c i n i .  The e v id e n c e  i s  n o t  c o n c lu s iv e ,  b u t  th e  
a s s o c i a t i o n  o f  t h i s  phenomenon w i th  s t a t e s  o f  r a p id  
c o l l o i d  d e p l e t i o n  i s  i n  fav ou r  o f  a "lymphocrine" 
mechanism i n  t h e  t h y r o id .
8 . The s u s c e p t i b i l i t y  o f  th e  human th y ro id  to 
th e  changes d e s c r ib e d  does n o t  end w ith  the  n e o n a ta l  
p e r io d ,  bu t  c o n t in u e s  a t  a lower l e v e l  th roughou t 
ch ild h o o d . In  th e  a d u l t ,  the  c o l l o i d  d e p le t io n  and 
e p i t h e l i a l  changes a re  r e l a t i v e l y  m ild , and may be 
a lm ost i n d i s t i n g u i s h a b l e  from post-m ortem  changes.
W h e n  t h e  c h a n g e s  c h a r a c t e r i s t i c  o f  t h e  n e o n a t a l  t h y r o i d  
a r e  l o o k e d  f o r  i n  t h e  a d u l t  g l a n d ,  t h e y  a r e  b e s t  
i d e n t i f i e d  b y  t h e  p r e s e n c e  o f  c o l l o i d - l i k e  s u b s t a n c e
in  th e  ly m p h a t i c s ,  w hich  i s  n o t  a post-m ortem  
phenomenon.
9. G o l l o i d - l i k e  su b s ta n c e  in  th e  ly m pha tics  i s
as  common in  th e  a d u l t  a s  i n  th e  n e o n a ta l  th y r o id ,  and 
tends to  be more p ro m in en t  i n  o ld  a g e . I t  i s  most 
o f te n  seen  when d e a th  has  been due to some c a ta s t ro p h e  
such a s  m y o c a rd ia l  i n f a r c t i o n ,  pulmonary embolism o r  
a c c i d e n t a l  i n j u r y ,  and i s  l e a s t  common in  s u b je c t s  
dying o f  c h ro n ic  w a s t in g  d i s e a s e .  I t  a lso  shows an 
a s s o c i a t i o n  w i th  p y o g en ic  i n f e c t i o n s ,  i n t e s t i n a l  
o b s t r u c t i o n  and a c u te  p e r i t o n i t i s .
10. Three c a s e s  a re  d e sc r ib e d  in  which th y ro id  
d y s fu n c t io n  i n  p reg n an cy  was fo llo w ed  by e a r ly  d e a th  
of th e  i n f a n t .  One o f  th e  m others had p i t u i t a r y  
h y p o th y ro id ism , w h ile  th e  o th e r  two had th y ro to x ic o s i s  
and were t r e a t e d  w i th  a n t i t h y r o i d  drugs during  
pregnancy .
The two i n f a n t s  born o f  th y ro to x ic  m others had 
c o n g e n i ta l  g o i t r e s ,  a s s o c i a t e d  in  one w ith  h ypo thy ro id ­
ism and i n  th e  o t h e r  w i th  h y p e rth y ro id ism . The l a t t e r  
i s  th e  f i r s t  r e c o r d e d  f a t a l  case  o f  c o n g e n i ta l  hyper­
th y ro id is m  a t t r i b u t a b l e  to  a n t i t h y r o i d  drugs.
11. A re v ie w  o f  a l l  r e p o r t e d  c a s e s  o f  c o n g e n i ta l  
h y p e r th y ro id is m  su g g e s ts  two p ro b ab le  mechanisms o f  
p a th o g e n e s is :
( i )  P e r s i s t e n t  exophthalm os fo l lo w in g  s u r g i c a l  
o r  r a d i o i o d i n e  t r e a tm e n t  o f  h y p e r th y ro id is m  i s  
p ro b a b ly  a s s o c i a t e d  w i th  e x c e s s iv e  s e c r e t i o n  o f  
t h y r o t r o p i c  hormone (TSH). When a woman w ith  t h i s  
c o n d i t i o n  becomes p re g n a n t ,  the  TSH may c ro s s  the  
p l a c e n t a  and cause h y p e r p la s i a  o f  th e  f o e t a l  th y r o id .  
The f o e t a l  t h y r o id  i n c r e a s e s  i t s  o u tp u t  o f  th y ro id  
hormone, so t h a t  t h y r o to x i c o s i s  i s  r e c o g n is a b le  a t  
b i r t h .  As th e  s t im u lu s  to  h y p e r p la s i a  i s  w ithdrawn 
a t  b i r t h ,  the  s i z e  o f  th e  th y ro id  g r a d u a l ly  r e t u r n s  to  
norm al and th e  t o x ic  symptoms su b s id e  sp o n ta n eo u s ly .
( i i )  A n t i th y r o id  drugs used in  th e  t r e a tm e n t  o f  
h y p e r th y ro id is m  d u r in g  p regnancy  p a ss  th ro u g h  th e  
p l a c e n t a  and b lo ck  hormone s y n th e s i s  i n  the f o e t a l  
t h y r o id .  The f o e t a l  t h y r o id  undergoes h y p e rp la s i a  
i n  r e s p o n s e  to e x c e s s iv e  s e c r e t i o n  o f  f o e t a l  TSH, bu t 
p ro d u ces  l i t t l e  o r  no hormone; when i t  i s  r e l e a s e d  
from  th e  i n h i b i t i n g  e f f e c t  o f  th e  drug a t  b i r t h ,  th e  
t h y r o id  g r a d u a l ly  resum es hormone s y n t h e s i s  and,
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because  o f  i t s  in c r e a s e d  b u lk  and th e  e x c e s s iv e  
t h y r o t r o p i c  s e c r e t i o n ,  soon exceeds th e  norm al o u tp u t .  
T h y ro to x ic  symptoms a re  t h e r e f o r e  n o t  p r e s e n t  a t  b i r t h  
b u t  a p p e a r  e a r l y  in  n e o n a t a l  l i f e .  For th e  same 
r e a s o n  a s  i n  th e  f i r s t  mechanism, th e  c o n d i t io n  sub­
s i d e s  sp o n ta n e o u s ly .
12. A d m in is t r a t io n  o f  a n t i t h y r o i d  d rugs  to  
p re g n a n t  g u in e a  p ig s  r e s u l t e d  i n  t h y r o id  h y p e rp la s ia  
in  th e  o f f s p r i n g .  T h io u r a c i l  p roduced a r a t h e r  
g r e a t e r  degree  o f  h y p e r p l a s i a  th a n  d id  p o ta s s iu m  p e r ­
c h l o r a t e ,  w h ile  c a rb im azo le  had c o m p a ra t iv e ly  l i t t l e  
e f f e c t .  The g o i t r e s  produced  by p o ta s s iu m  p e r c h l o r a t e  
were c o n s id e r a b ly  more v a s c u la r  th a n  th e  o t h e r s .
13. R e g re s s io n  o f  the  h y p e r p l a s i a  o c c u r re d  a f t e r  
b i r t h  i n  d ru g - in d u ce d  n e o n a ta l  g o i t r e s ,  i n  s p i t e  o f  
c o n tin u e d  a d m i n i s t r a t i o n  o f  the  d rug  to  th e  m other 
d u r in g  l a c t a t i o n .  E v id e n t ly  transmammary i s  l e s s  
e f f e c t i v e  th a n  t r a n s p l a c e n t a l  p a ssag e  o f  th e  drug .
Much more r a p i d  r e g r e s s i o n  o c c u r re d  when t h e  n e o n a te s  
were n o t  s u b je c te d  t o  f u r t h e r  a n t i t h y r o i d  m e d ic a t io n .
3h e i th e r  c a s e ,  th e  th y r o id  rem ained  e n la rg e d  when b o th  
c o l l o i d  c o n te n t  and t h e  h e ig h t  o f  th e  e p i th e l iu m  had 
r e t u r n e d  to  norm al.
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14. An i n c r e a s e  i n  i n t r a - a c i n a r  m acrophages, 
c h a r a c t e r i s t i c  o f  a c t i v a t i o n ,  o c c u r re d  d u r in g  
r e g r e s s i o n ,  i n d i c a t i n g  t h a t  th e  th y ro id  was s t i l l  
s u b j e c t  to  e x c e s s iv e  t h y r o t r o p i c  s t i m u l a t i o n  i n  s p i t e  
o f  d im in is h in g  h y p e r p l a s i a .  T his f i n d in g  a c c o u n ts  
f o r  th e  d e la y e d  phase  o f  h y p e r th y ro id is m  o c c u r r in g  
a f t e r  b i r t h  in  i n f a n t s  w i th  d ru g - in d u ce d  g o i t r e s .
15. A ty p ic a l  e p i th e l iu m ,  which can sometimes be 
i d e n t i f i e d  a s  squamous ep ithehum , i s  n o t  uncommon in  
th e  human t h y r o id .  Two forms a re  d i s t i n g u i s h a b l e :
( i )  R e s ts  o f  a t y p i c a l  e p i th e l iu m  a s s o c i a t e d  w i th  
ly m ph ocy tic  i n f i l t r a t i o n  o r  f i b r o s i s ;  th e  n e s t s  a re  
o f t e n  m u l t i p l e ,  and t r a n s i t i o n  forms between th y r o id  
e p i th e l iu m  and squamous e p i th e l iu m  a re  seen . T his 
form  has been seen  o n ly  i n  a d u l t  t h y r o id s ,  and re a c h e s  
i t s  maximum in c id e n c e  i n  th e  7 th  decade. I t  i s  
commoner i n  fem a le s .
( i i )  S o l i t a r y  n e s t s  o f  a t y p i c a l  e p i th e l iu m  in  a 
th y r o id  which i s  o th e rw is e  h i s t o l o g i c a l l y  norm al.
T h is  form  a l s o  h as  i t s  maximum in c id e n c e  in  th e  7 th  
decade , b u t  has been seen  a t  a l l  a g es  from i n t r a ­
u t e r i n e  l i f e  to  90 y e a r s .  I t  i s  commoner i n  m ales .
16. A ty p ic a l  e p i th e l iu m  a s s o c i a t e d  w i th  lympho­
c y t i c  i n f i l t r a t i o n  o r  f i b r o s i s  i s  th e  r e s u l t  o f  
m e ta p la s i a  o f  th e  th y r o id  e p i th e l iu m ,  ana logous to  th e  
squamous m e ta p la s i a  o c c u r r in g  i n  o th e r  t i s s u e s  in  
c h ro n ic  in f lam m ato ry  c o n d i t i o n s .  The age and sex 
in c id e n c e  a r e  t h e r e f o r e  s i m i l a r  to th o se  o f  f o c a l  
c h ro n ic  t h y r o i d i t i s .
17. S o l i t a r y  n e s t s  o f  a t y p i c a l  e p i th e l iu m  in  
h i s t o l o g i c a l l y  norm al th y r o id s  r e p r e s e n t  developm ental 
i n c l u s i o n s  w i th in  the  g la n d ,  p o s s ib ly  d e r iv e d  from 
the  u l t im o -b ran c h ia l  body. I t  i s  known t h a t  such 
i n c l u s i o n s  may c lo s e l y  resem ble  t r u e  th y ro id  t i s s u e ,  
o r  may a c t u a l l y  form p a r t  o f  the  f u n c t io n in g  th y r o id  
t i s s u e .  I t  i s  su g g e s te d  t h a t  th e  i n c r e a s in g  i n c i ­
dence o f  t h i s  form o f  a t y p i c a l  e p i th e l iu m  w ith  
ad v an c in g  y e a r s  may be due to  m e ta p la s ia  o r  r e v e r s i o n  
o f  deve lopm en ta l  i n c l u s i o n s  to  t h e i r  embryonic s t a t e .
The s o l i t a r y  abn o rm ally  l a r g e  a c i n i  o c c a s io n a l ly  
n o te d  i n  th e  n e o n a ta l  g u in ea  p ig  th y r o id  a re  p ro b a b ly  
o f  s i m i l a r  n a tu r e .  I t  i s  n o tew orthy  t h a t  th e y  
re sp o n d ed  p o o r ly  to  s t i m u l a t i o n  by exogenous o r  
endogenous t h y r o t r o p i c  hormone.
18. A n i s o t r o p ic  c r y s t a l s  have been seen  in  
a b o u t  two—f i f t h s  o f  a d u l t  t h y r o id s  o b ta in e d  a t  
a u to p s y ,  b u t  n o t  i n  th e  t h y r o id s  o f  i n f a n t s  and 
c h i l d r e n .  The in c id e n c e  i n c r e a s e s  s h a r p ly  i n  o ld  
a g e . The c r y s t a l s  a re  alw ays i n t r a - a c i n a r , and a r e  
commoner i n  norm al th a n  i n  abnorm al g la n d s .  They a re  
known to  be composed o f  ca lc ium  o x a la te  m onohydrate, 
b u t  t h e i r  s i g n i f i c a n c e  i s  n o t  u n d e rs to o d .
19* F oc i o f  lym phocy tic  i n f i l t r a t i o n  a re  n o t  
uncommon i n  c l i n i c a l l y  norm al t h y r o id s ;  i n  a s tudy  o f  
244 a u to p sy  spec im ens , lym phocy tic  i n f i l t r a t i o n  was 
seen  i n  23* 2^ o f  fem a le s  and 8 .3 ^  o f  m ales . In  both  
s e x e s ,  ly m phocy tic  i n f i l t r a t i o n  rea ch e d  i t s  maximum 
in c id e n c e  i n  the  6 t h  decade , and f e l l  t h e r e a f t e r .
The age and se x  in c id e n c e  o f  lym phocytic  i n f i l t r a t i o n  
i n  th e  c l i n i c a l l y  normal th y r o id  a re  th u s  s i m i l a r  to 
th o se  o f  c l i n i c  a l l y - m a n i f e s t  c h ro n ic  t h y r o i d i t i s .
20. lym p hocy tic  i n f i l t r a t i o n  i n  th e  c l i n i c a l l y  
norm al th y r o id  i s  a s s o c i a t e d  i n  v a r i a b l e  degree w i th  
a l l  t h e  m o rp h o lo g ic a l  accompaniments o f  lym phocytic  
i n f i l t r a t i o n  i n  th e  c l i n i c a l l y  abnorm al t h y r o id :
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lym phoid f o l l i c l e s  w i th  g e rm in a l  c e n t r e s ,  p lasm a c e l l  
i n f i l t r a t i o n ,  e p i t h e l i a l  h y p e r p l a s i a  o r  s ig n s  o f  
in c r e a s e d  f u n c t i o n a l  a c t i v i t y ,  c o l la p s e d  a c i n i  which 
a re  empty o r  c o n ta in  m u l t i n u c l e a t e  c e l l s ,  o x y p h i l i c  
e p i th e l iu m  and f i b r o s i s .
21. Two e x p la n a t io n s  a re  c u r r e n t ly  i n  fav o u r  
to  a cc o u n t  f o r  lym phocy tic  i n f i l t r a t i o n  in  th e  th y ro id :  
( i )  The mechanism of " c o l lo id o p h a g y ", p ro b ab ly  
i n i t i a t e d  by ex ce ss  TSH, which l e a d s  to  the  l i b e r a t i o n  
o f  c o l l o i d  i n  th e  s trom a and p rovokes an in flam m atory  
r e a c t i o n .  ( i i )  I n t e r a c t i o n  o f  th y ro g lo b u l in  and a 
c i r c u l a t i n g  a u to - a n t ib o d y , r e s u i t i n g  i n  an in f la m ­
m atory  r e a c t i o n  i n  th e  t h y r o i d .
W hichever o f  th e  two mechanisms i s  a c c e p te d  (and 
th ey  a re  n o t  m u tu a l ly  e x c lu s iv e ) ,  lym phocy tic  i n f i l ­
t r a t i o n  in  th e  c l i n i c a l l y  normal th y r o id  i s  seen  to  be 
o f  th e  same n a tu re  a s  th e  i n f i l t r a t i o n  i n  to x ic  g o i t r e ,  
c h ro n ic  t h y r o i d i t i s  and myxoedema. M o rp h o lo g ic a l ly ,  
th e  ev idence  f o r  c o l lo id o p h a g y  i s  seen a l i k e  i n  th e  
c l i n i c a l l y  norm al and th e  c l i n i c a l l y  abnorm al examples 
o f  lym ph ocy tic  i n f i l t r a t i o n .  Im m un o lo g ica lly ,  a u to ­
a n t i b o d i e s  occur n o t  o n ly  I n  c h ro n ic  t h y r o i d i t i s ,  a s  
was a t  f i r s t  th o u g h t ,  b u t  in  o th e r  th y r o id  d i s o r d e r s
a s s o c i a t e d  w i th  lym phocy tic  i n f i l t r a t i o n ,  and r a r e l y  
i n  h e a l th y  s u b j e c t s  whose t h y r o id s  a re  su b s e q u e n t ly  
found to  be i n f i l t r a t e d  by lym phocytes.
ly m p hocy tic  i n f i l t r a t i o n  i n  the  c l i n i c a l l y  
no rm al t h y r o id  i s  t h e r e f o r e  n o t  an o c c a s io n a l  "norm al’1 
f i n d i n g ,  b u t  a  c l i n i c a l l y  s i l e n t  form o f  the  i n f i l ­
t r a t i o n  which o c cu rs  i n  h y p e r th y ro id is m , c h ro n ic  
t h y r o i d i t i s  and myxoedema.
22. The h i s t o l o g i c a l  p i c t u r e  o f t o x ic  g o i t r e  
m erges w i th  t h a t  o f  c h ro n ic  t h y r o i d i t i s ,  b u t  p r o g r e s s io n  
from  one c o n d i t i o n  to th e  o th e r  i s  seldom obse rved  
c l i n i c a l l y .  Two c a se s  a re  d e s c r ib e d  in  which p a r t i a l  
th y ro id e c to m y  f o r  exoph tha lm ic  g o i t r e  was fo llo w ed  
many y e a r s  l a t e r  by a second o p e r a t io n  f o r  c h ro n ic  
t h y r o i d i t i s .  I t  i s  c l e a r  from a rev iew  o f  th e  
l i t e r a t u r e  t h a t  th e s e  c a se s  a re  r a r e  e x c e p t io n s  to  th e  
g e n e r a l  r u l e .
23. The s t r o n g  p a th o l o g i c a l  ev idence  i n  fa v o u r  
o f  p r o g r e s s io n  from  e p i t h e l i a l  h y p e r p la s i a  to  c h ro n ic  
in f lam m ato ry  c e l l u l a r  i n f i l t r a t i o n ,  and th e  r a r i t y  o f  
c l i n i c a l  p r o g r e s s io n  from  t o x i c  g o i t r e  to  c h ro n ic  
t h y r o i d i t i s ,  su g g e s t  t h a t  c h ro n ic  t h y r o i d i t i s  i s  more
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u s u a l ly  p rec ed e d  by a  form  o f  e p i t h e l i a l  h y p e r p l a s i a  
which i s  n o t  a s s o c i a t e d  w i th  h y p e r th y ro id ism  bu t i s  
th e  r e s u l t  o f  hormonal im balance  and com pensatory 
e x c e ss  o f  TSH.
24. The h i s t o l o g i c a l  a p p ea ran ces  o f  myxoedema, 
l i k e  th o s e  o f  c h ro n ic  t h y r o i d i t i s ,  a r e  r e p r e s e n te d  i n  
c l i n i c a l l y  s i l e n t  form by th e  changes se en  i n  a 
p r o p o r t io n  o f  c l i n i c a l l y  norm al th y r o id s  a t  a u to p sy ,  
e s p e c i a l l y  i n  e l d e r l y  fem a le s .
25. The h i s t o l o g i c a l  app ea ran ces  o f  the  th y ro id  
a re  d e s c r ib e d  i n  10 c a se s  o f  "prim ary" myxoedema, 
and a r e  c o n s id e re d  to  be i n c o n s i s t e n t  w ith  the  u su a l  
co n cep t o f  a  p r im ary  spo n taneous a t ro p h y .  They 
ran g e d  from t y p i c a l  c h ro n ic  t h y r o i d i t i s  to  a lm ost 
com plete  f i b r o u s  re p la c e m e n t  o f  the g la n d ,  and a l l  
showed th e  e p i t h e l i a l  changes and lym phocy tic  and 
p l a s m a - c e l l  i n f i l t r a t i o n  a s s o c i a t e d  w i th  c h ro n ic  
t h y r o i d i t i s .  The h i s t o l o g i c a l  f e a t u r e s  i n  a  case  o f  
t h y r o id  a t ro p h y  f o l lo w in g  hypophysectomy were t o t a l l y  
d i f f e r e n t ,  c o n s i s t e n t  w i th  a  p ro c e s s  o f  s im ple  a tro p h y  
and n o t  s u g g e s t in g  an e a r l y  s ta g e  o f  the  c l a s s i c a l  
myxoedema p i c t u r e .
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26. Though c l i n i c a l  p r o g r e s s io n  from h y p e r­
th y r o id i s m  to  c h ro n ic  t h y r o i d i t i s  i s  r a r e ,  c l i n i c a l  
p r o g r e s s io n  o f  e i t h e r  o f  th e s e  c o n d i t io n s  to  myxoedema 
i s  commoner. Where t h e r e  i s  no ev idence  f o r  such 
a n te c e d e n t  th y r o id  d i s e a s e  i n  myxoedema, i t  i s  
su g g e s te d  t h a t  t h e  p hases  o f  e p i t h e l i a l  h y p e rp la s i a  
and d i f f u s e  c h ro n ic  in flam m ato ry  c e l l u l a r  i n f i l t r a t i o n  
o c c u r re d  w i th o u t  m a n i f e s t in g  them se lves  c l i n i c a l l y .
27- The view  t h a t  c h ro n ic  t h y r o i d i t i s  and 
myxoedema a r i s e  i n  a p r e v io u s ly  norm al t h y r o id  has 
been found w an tin g . So a l s o  has th e  concep t o f  
c o n tin u o u s  p r o g r e s s io n  from  to x ic  g o i t r e  th ro u g h  
c h ro n ic  t h y r o i d i t i s  to  myxoedema. The f i r s t  c o n f l i c t s  
w i th  th e  h i s t o l o g i c a l  e v id e n ce ,  the  second w i th  th e  
c l i n i c a l  e v id e n c e .
A s tu d y  o f  c l i n i c a l l y  norm al and abnormal th y r o id s  
has le d  to  th e  f o l lo w in g  c o n c lu s io n s :
There i s  a  c o n tin u o u s  p r o g r e s s io n  from e p i t h e l i a l  
h y p e r p l a s i a  th ro u g h  c h ro n ic  t h y r o i d i t i s  to  d i f f u s e  
f i b r o s i s .
The p r o c e s s  may be a r r e s t e d  a t  any s ta g e  and may 
be r e v e r s i b l e  i n  th e  e a r l y  s ta g e .
Any o r  a l l  o f  the s t a g e s  o f  th e  p a th o l o g i c a l  
p ro c e s s  may o ccu r w i th o u t  c a u s in g  c l i n i c a l  th y r o id  
d i s e a s e .
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C O N T E N T S
T a b le s
A p p en d ices
I l l u s t r a t i o n s
TABLE 1 
S t a i n i n g  r e a c t i o n s  o f  c o l l o i d
Eos i n P a le Deep
P. A. S. P a le Deep
A n i l i n e  "b lue-o range  G Blue Y ellow
M asson! s t r ic h ro m e Green Red
I r o n  h a e m a to x y l in  and 
v an  G ieson Y ellow Grey o r  b la c k
Congo r e d Red P a le  b lu e
B r a z i l i n - w a s s e r b l a u Blue Red
TABLE 2
I n c id e n c e  o f  a c i n a r  ty p e s  i n  106 n e o n a te s
M ales Fem ales T o ta l
A 11 13 24
B 8 5 13
C 20 13 33
AB 2 2 4
AC 16 3 19
BC 6 5 11
ABC 1 1 2
* P re d o m in a n t ly  A 24
* P a r t l y  A 25
T o ta l  n o ,  i n  w hich  A was p ro m in en t 49
* P re d o m in a n t ly  B 13
* P a r t l y  B 17
T o ta l  n o .  i n  w hich  B was p ro m in e n t 30
* P re d o m in a n t ly  C 33
* P a r t l y  C 32
T o ta l  no . i n  w h ich  C was p ro m in e n t 65
( 22 . 6#)  
( 2 3 . 6%) 
( 4 6 .2 %)
( 1 2 .3 %) 
(16 . 
(2 8 .3
(3 1 -1 $ )
■- *2^  ( 6 1 .3 $ )
* In  t h i s  and s u b s e q u e n t  t a b l e s ,  " p re d o m in a n t ly  A (o r  
B o r  C)" r e f e r s  to  a l l  g la n d s  w hich  were c l a s s i f i e d  
a s  A (o r  B o r  C), i r r e s p e c t i v e  o f  s m a l l  amounts o f  
o t h e r  ty p e s  o f  t i s s u e  p r e s e n t .  " P a r t l y  A" r e f e r s  
to  a l l  g la n d s  i n  w h ich  ty p e  A a c i n i  form ed a  s i g ­
n i f i c a n t  com ponent, i . e .  th o s e  c l a s s i f i e d  a s  AB, AC, 
or ABC. S e v e r a l  g la n d s  t h e r e f o r e  a p p e a r  more th a n  
once in  e a c h  t a b l e .
TABLE 5
106 n e o n a te s '•  c l a s s i f i e d  a cco rd in g  to  age
T o ta l  c a s e s
P redom in­
a n t l y  A 
P a r t l y  A 
T o ta l  A
Predom in­
a n t l y  B 
P a r t l y  B 
T o ta l  B
Predom in­
a n t l y  
P a r t l y  
T o ta l  C
S t i l l b o r n 0--24 h r  s . Up to  72 h r s . 1
Up to  
r days
22 47 28 9
6 (27.3%) 8 (17 .050 5 (17.9%) 5 (55.5%)
6 (21.3%) 9 (19 .150 7 (25.0% ) 3 (33.3%
12 (54.5%) 17 (36 .250 12 (42.9% ) 8 (88.8%)
2 ( 9.1%) 9 (1 9 .1 $ ) 1 ( 3.6%) 1
4 (18.2% ) 6 (1 2 .8 $ ) 6 (21.4%) 1 (11.1%)
6 (21.3%) 15 (3 1 .9 $ ) 7 (25.0% ) 2 (22.2%)
'5 (22.1%) 18 (3 8 .2 $ ) 10 (35.7% ) 0
8 (36.4%) 11 (2 3 .4 $ ) 11 (39.3%) 2 (22.2%)
13 (59.1%) 29 (6 1 .7 $ ) 21 (75.0%) 2 (22.2%)
TABLE 4
106 n e o n a te s :  c l a s s i f i e d  a c c o rd in g  to  sex
M ales Fem ales
T o ta l
P a r t l y
T o ta l
P a r t l y
T o ta l
P a r t l y
T o ta l
64 42
A 11 (3.7.2%) 13 (30.9%)
A 19 (29.7%) 6 U4.3%
A 30 (46.9%) 19 (45.2%)
B 8 (12.5%) 5 (11.8%)
B 9 (14.1%) 8 (19.0%)
B 17 (26.6%) 13 (30.9%)
0 20 (31.3%) 13 (30.9%)
C 23 (35.9% 9 (21.4%)
0 43 (67.2%) 22 (52.4%)
TABLE 5
106 n e o n a te s:  c l a s s i f i e d  a cco rd in g  to  m a tu r ity
M ature
B o r d e r l i n e  
(w t. 5 l b . )
P re m a tu re  
(3 -5  l b . )
Very p re m a tu re  
(u n d e r  3 l b . )
A B C AB AC BC ABC T o ta l
13 5 18 2 9 4 0 51
0 0 1 1 0 0 1 3
3 8 7 1 8 5 1 33
8 0 7 0 2 2 0 19
M ature
P redom in­
a n t l y A 13
P a r t l y A 11
T o ta l A 24
Predom in­
a n t l y B 5
P a r t l y B 6
T o ta l B 11
Predom in­
a n t l y C 18
P a r t l y C 13




(3 5 .3 $ )  
. (2 5 .5 $ )  
 (6 0 .8 $ )
A l l  p r e -  P re m a tu re  P re m a tu re  
m atu re  (3 -5  l b . ) ( under 31b . )
11 (21.1% ) 3 ( 9 .1 $ 8 (4 2 .1 $ )
12 ( 23 . 1$ ) 10 ( 3 0 . 3$ ) 2 (1 0 .5 $ )
23 (4 4 . 2%) 13 (3 9 .4 $ ) 10 ( 52 . 5$ )
8 ( 15 . 4$ ) 8 (2 4 .2 $ ) 0
9 ( 17 . 3$ ) 7 (2 1 .2 $ ) 2 (1 0 .5 $ )
17 ( 3 2 . 7$ ) 15 ( 4 5 .5 $ ) 2 ( 1 0 .5 $ )
14 (2 6 .9 $ ) 7 (2 1 .2 $ ) 7 (3 6 .8 $ )
18 (34.6%) 14 (4 2 .4 $ ) 4 (2 1 .1 $ )
32 (6 1 .6 $ ) 21 (63. 6$) 11 (5 7 .9 $ )
TABLE 6












T o ta ls  12
TABLE 7
106 n e o n a te s s  c a s e s  o f  d i f f i c u l t  o r  p ro  







P re d o m in a n t ly  A 
P a r t l y  A 
T o t a l  A
P re d o m in a n t ly  B 
P a r t l y  B 
T o ta l  B
P r e d o m in a n t ly  C 
P a r t l y  C 


















( 2 2 . 6$.  
(5 4 .8 $ )
( 3 .2 $ )  
( 1 2 .9 $ )  
(1 6 .1 $ )
(3 2 .3 $ )
(2 9 .1 $ )
(6 1 .3 $ )
TABLE 8
106 n e o n a te s s  C a e s a r ia n  s e c t i o n  
A 2
C 9 T o ta ls  12
BC 1
4 o f  t h e s e  c a s e s  ( a l l  C) a r e  in c lu d e d  i n  
th e  " d i f f i c u l t  o r  p ro lo n g e d  l a b o u r "  g ro u p .
TABLE 9








T o ta l :  74
A sp h y x la l g roup  W o n -asp h y x ia l g roup
P re d o m in a n tly  A 18 (2 4 .3 $ )  6 (1 8 .8 $ )
P a r t l y  A 19 (2 5 .7 $ )  6 ( l 8 .8 $ )
T o ta l  A 57 ( 5 0 .0 $ ) 12 (3 7 .5 $ )
P re d o m in a n tly  B 11 (1 4 .9 $ )  2 ( 6 .3 $ )
P a r t l y  B 14 ( l 8 .9 $ )  3 ( 9 .4 $ )
T o ta l  B 25 (3 3 .8 $ )  5 ( l 5 . 6$)
P re d o m in a n tly  C 18 (2 4 .3 $ )  15 (4 6 .9 $ )
P a r t l y  C 23 (3 1 .1 $ )  9 ( 2 8 .1 $ '
T o ta l  0 41 (5 5 .4 $ )  24 (7 5 .0 $
TABLE 10
106 n e o n a te s :  c l a s s i f i e d  a c c o rd in g  to
d e a t h - f i x a t i o n  i n t e r v a l
up to  12 h r s . 12-24 h r s . 24-48  h r s .
A 8 10 6
B 5 3 5
C 5 17 11
AB 1 2 1
AG 10 5 4
BC 4 4 3
ABC 0 2 0
33 43 30
Up to  
12 h r s . 12-24 h r s . 24-48  h r s
P a r t l y  A 
T o ta l  A
P a r t l y  B 
T o ta l  B
P a r t l y
T o ta l
A 8 (24 . 2$) 10 (2 3 .3 ^ ) 6 (2 0 .0 $ )
11 (33 . 3$) 9 (2 0 .9 $ ) 5 1 6 .7 $ )
19 (57 . 6$) 19 (4 4 .2 $ ) 11 (3 6 .7 $ )
B 5 (1 5 . 1$.) 3 ( 7 .0 $ ) 5 (1 6 .7 $ )
5 (15 . 1%) 8 (1 8 .6 $ ) 4 (1 3 .3 $ )
10 (30 . 3%) 11 (2 5 .6 $ ) 9 ( 30 .0 $ )
C 5 (15 . 1%) 17 (3 9 .5 $ ) 11 (3 6 .7 $ )
14 (42 . 4$ ) 11 (2 5 .6 $ ) 7 (2 3 .3 $ )
19 (57 . 6%) 28 (65.1% ) 18 (6 0 .0 $ )
TABLE 11
L ym phatic  d i s t e n s io n  i n  r e l a t i o n  to  
d e a t h - f ix a t i o n  i n t e r v a l
B elay  i n  f i x a t i o n  
(h o u rs )_______
Up to  12 
12 -  24 
24 -  36 
36 -  48
T o ta l





Those show ing 
ly m p h a tic  d i s t e n s io n
TABLE 12: CASES OF
T H E  M O T H E R
Author 












1 White (1912) N il G, T, E 





2 F risk  & 








f u l ly  
con tro lled
MTU to  term, 
with in te r ­









to x ic N i l
4 F ischer  
' (1951) N il
T from 
6 months
s t i l l  PTU to  term  




Tx 1 year 
before
E only E only N i l




Tx 2 y rs .  
before













Tx 8 y rs . 
before
E only E only N i l
9 Bongiovanni 




5 months not sta ted
PTU from 5th  
to  7th month. 
Lugol’ s iodine* 
s t i lb o e s t r o l









? T N il









f u l ly  
con tro lled
TU to  term
12 R iley  &
Sclare (1957) 
Case 2
N il T, E T, E





X131 l ' y r .
before




G: g o itr e  E: exophthalmos TU: th io u ra c il
T: th y ro to x ico s is  Tx: thyroidectomy MTU: m ethylth iouracil
PTU: p rop y lth iou racil
CONGENITAL THYROTOXIC OSIS
T H E  C H I L D
Sex
M aturity  
(b ir th -w e ig h t  
or gesta tio n . 





M 4 lb .  6 oz .
in  utero  
G, T, E p resen t at 
b ir th
D ied a t 38 hours 
H yp erp lastic  g o itr e
f 2430 g . 38 weeks
T, E a t about 
6 weeks 
No G
T fo r  3 months or  
more 
E fo r  8 months
M 5 lb .  13 o z .
T, E probably 
at b ir th  
No G
Normal at 3 months
M 7 lb .
T at 3 days 
G at 6 days 
E at 8 days
Improved at 27 days 
Normal at 17 weeks
N ot s ta te d E o n ly , a t  b ir th Normal a f t e r  manymonths
M 2106 g . G, T, E a t b ir th Normal at 3 months
F 1550 g . 
28 weeks
G, T, E a t b ir th Normal a t 20 weeks
H 3 lb .  15 o z . T a t b ir th  
G, E a t 11 days
Died a t 33 days 
Thyroid 4 .6  g.
F F u ll  term G a t b ir th  
T ? at b ir th
Improved
H 6 lb . G, T, E at b ir th
Treated w ith earbim- 
a z o le . Normal 
a t 3 months
M 2296 g . F u ll term G, T a t 8 days Normal at 4  weeks
M 1927 g . 
34 weeks
G at b ir th  
T, E a t 8 days
Died at 37 days 
Thyroid 10 g .
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be tw een  
T S H -in - 
j e c t i o n  
and d e a th  
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be tw een  
d e a th  
and 
f i x a t i o n  








A u to ly t ic  
changes i n  
th y r o id
In c re a s e d  p e r ip h ­
e r a l  v a c u o la t io n  
o f  c o l l o i d .  E a r ly  
de tach m en t o f  e p i ­
th e l iu m ; no 
d esq u am atio n  o r  
d i s i n t e g r a t i o n .
L oss o f  n u c le i  and  
e a r ly  d i s i n t e g r a ­
t i o n  o f  a c in a r  
l i n i n g  i n  c e n t r a l  
zone.
Loss o f  n u c le i  and  
a  few  exam ples o f  
e a r ly  d i s i n t e g r a ­
t i o n  i n  c e n t r a l  
zone.
E a r ly  d e tach m en t 
o f  e p i th e l iu m
D is in t e g r a t i o n  o f  
a c in a r  l i n i n g  and 
lo s s  o f  n u c le i  in  
c e n t r a l  zone.
E a r ly  d e tachm en t 
o f  e p i th e l iu m .
49C 96 66 D etachm ent o f  e p i ­
th e liu m ; no d i s ­
i n t e g r a t i o n  o f  
l i n i n g ,  no lo s s  o f  
n u c le i .
D egree o f  
a u t o l y s i s  
com pared 
w i th  d eg ree  
i n  non­
i n j e c t e d  
c o n t r o l
R a th e r
l e s s





E qual o r ,  i f  
a n y th in g , 
r a t h e r  l e s s  




R e la tio n  o f  d e a th -f ix a t io n  in te r v a l to  wn eon ata l 
changes” in  191 adu lt th y ro id s-
D e a th -fix a tio n Cases showing Cases showing
in t  e r v a l T ota l lym phatic e p i t h e l ia l
(hours) d is te n s io n changes on ly
tfr to  IS 26 6 (23%) 2 (8%)
12 to  24 62 20 (32%) 11 (18%)
24 to  36 47 16 (34%) 8 (17%)
36 to  48 23 11 (48%) 5 (22%)
48 to  72 23 4 (17%) 5 (22%)
Over 72 10 5 (50%) (4 , a l l  showing obvious
___ __  a u to ly s is )
191 62 31, em ittin g  th e  au to -
l y t i c  c a se s .
TABLE 16
R e la tio n  o f  age to  Mneonatal changes"
FIRST SERIES (191 cases) SECOND SERIES (63 ca ses)
E p ith e lia l E p ith e lia l
Lymphatic changes Lymphatic changes
Age T o ta l d is te n s io n  only T ota l d is te n s io n on ly
20 to  29 4 1 (25%) 0 2 2 0
30 to  39 5 3 (60%) 0 6 2 0
40 to  49 19 5 (26%) 3 (15%) 5 2 0
50 to  59 33 11 (33%) 5 (15%) 11 8 2
60 to  69 59 19 (32%) 13 (22%) 16 11 1
70 to  79 46 14 (30%) 6 (13%) 20 12 1
80 & over 25 _9  (36%) _ 4  (16%) J 3  _1 _ 1
191 62 (32%) 31 (16%) 63 38 ( 60%) 5 (Q%)
TABLE 17
O utstanding ca ses  o f  lym phatic d is te n s io n
Age T ota l Number o f  ca ses
20 to  39 17 Q
40 to  59 68 2 ( 3%)
60 to  79 141 7 ( 5%)
80 to  99 28 J 3  (11%)
254 12
TABLE 18
R elation  o f "neonatal changes" to sex
Thyroids showing
E p ith e l ia l  ait 
To t a l  Lymphatic d is te n s io n  changes on ly  Oases
1 s t  S e r ie s  (o m ittin g  th e  4 ca ses  showing obvious a u to ly s is )
Males 102 36 (35%) 18
Females 85 26 (31%) 13
2nd Series
Males 43 28 2
Females 20 10 3
















Gases o f tu b e r c u lo s is
Children
1. F, 6 weeks















E p ith e lia l  
changes and 
lym phatic  
d is te n s io n .
N il
N i l
G eneralised  m ilia r y  tu b e r c u lo s is .
G eneralised  tu b e r c u lo s is , thought 
to  be c o n g e n ita l .
Rheumatic heart d is e a s e . A pical 
tu b e r c u lo s is  an in c id e n ta l f in d in g  
at autopsy.
Addison’ s d ise a se  ( tu b e r c u lo s is  o f  
ad ren a ls)
Haemorrhage from duodenal u lce r . 
Pulmonary tu b e r c u lo s is  an 
in c id e n ta l f in d in g .
C o -ex istin g  b ron ch ia l carcinoma and 
pulmonary tu b e r c u lo s is .
B ranchial carcinoma, broncho­
pneumonia, lung a b scesse s . 
T uberculosis found on m icroscopy.
Tuberculous bronchopneumonia (th e  
only adult case in  which tuber­
c u lo s is  was considered  to  be th e  
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.ANISOTROPIC CRYSTALS IN 254 THYROIDS: AGE 
AND SEX INCIDENCE
ALL MALES
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The 88 in fa n ts  and ch ild ren  referred  to  in  S ec tio n  4
Sex, age and 
diagnoaia
F 9 days 
Very prem ature.
F 10 days 
Premature, congen­
i t a l  h eart d is e a s e ,  
subarachnoid  
haemorrhage.
M 10 days 
C ongenital heart  
d is e a s e , broncho­
pneumonia.
F 11 days 
Bronchopneumonia.
U 11 days 
C ongenital abnor­
m a li t ie s ,  e x te n s iv e  
bronchopneumonia.
M 11 days 
G a s tr o e n te r it is .
F 12 days 
A sp iration  o f  fe e d .
Death-
f ix a t io n
in te r v a l
(b r s .)  H isto lo g y  o f  thyroid
13 C entral zone: desquamation*
c o llo id  absen t.
P erip h era l zone: w ell-p reserved
w e l l - f i l l e d  a c in i ,  cuboidal 
or low columnar ep ithelium .
21-g- P oorly-preserved  a c in i throughout:
b a sa l vacuolaticaa, detachment 
o f  ep ithelium , d iso rg a n isa tio n  
o f  a c in i .  Very l i t t l e  
c o l lo id .
26ijr Desquamation, d iso rg a n isa tio n , no
c o l lo id .  Thin p erip h era l 
zone o f w e l l - f i l l e d  a c in i;  
cuboidal or low columnar 
ep ithelium .
17 Small empty a c in i ,  d isorgan isa ­
t io n ,  and compact t i s s u e .
Very th in  p erip h era l zone o f  
normal w e l l - f i l l e d  a c in i;  
cuboidal or low columnar 
ep ithelium .
29 Normal w e l l - f i l l e d  a c in i through­
out; low columnar ep ithelium .
25 Normal w e l l - f i l l e d  a c in i through­
out; cuboidal or columnar 
ep ithelium .
8 Desquamation, d iso rg a n isa tio n  and
compact t is s u e ;  no c o l lo id .
A few normal a c in i a t periphery; 
columnar ep ith eliu m .
APPENDIX 3 (Continued)
8 . M l ?  days 24
Bronchopneumonia.
9. M 21 days 10
Died 5 days a f t e r  
op era tion  fo r  
duodenal a t r e s ia .
10* M 25 days 12
Very premature, 
bronehopneumoni a.
11. F 4 weeks 30g-
Acute e n t e r i t i s . .
12. F 4‘g' weeks
C ongenital abnor­
m a l i t ie s ,  hydro­
cephalus, puru lent 
m e n in g it is .
13. M 5 weeks 84tt
Premature, g a stro ­
e n t e r i t i s .
14. M 5 weeks 22
Acute e n t e r i t i s ,  
bronchopneumonia.
15. M 6 weeks 4g- 
M ilia ry  tubercu­
l o s i s  , in v o lv in g  
th yro id .
16. F 6 weeks 87
Bronc hopneumoni a.
C entral zone; desquamation, 
d iso rg a n isa tio n , no c o l lo id .
P er ip h era l zone; normal poorly -  
f i l l e d  a c in i;  cuboidal or 
low columnar ep ithelium .
Normal a c in i throughout, with  
many in tera c in a r  c e l l s ;  low  
columnar ep ithelium .
V ariable c o l lo id  conten t.
Normal a c in i throughout, low
columnar ep ithelium . C ollo id  
presen t on ly  a t periphery.
Almost a l l  o f  compact s tru ctu re , 
no c o l lo id .  Acinar stru ctu re  
reco g n isa b le  a t periphery.
Detachment o f ep ithelium  or d is ­
o rgan isa tion  o f a c in i ,  no 
c o l lo id .  A few c o l lo id -  
conta in ing  a c in i at periphery.
Central zone: desquamation, no
c o l lo id .
P erip h era l zone: normal a c in i ,  
some contain ing  c o llo id ;  
cuboidal or low columnar 
ep ithelium .
Desquamation, d iso rg a n isa tio n , no 
c o l lo id .  A few p o o r ly - f i l le d  
a c in i at periphery; low  
columnar ep ithelium .
Small a c in i throughout, la r g er  
and b e t t e r - f i l l e d  a t periphery; 
cuboidal or low columnar 
ep ithelium .
Normal a c in i throughout, p a le -  
s ta in in g  c o l lo id ;  cuboidal or 
low columnar ep ithelium .
APPENDIX 3 ( Continued)
17. M 8 weeks l»J- Normal w e l l - f i l l e d  a c in i ,
F ib r o c y s t ic  d i s -  cuboidal ep ithelium , but some
ea se  o f  pancreas, desquamation in  c e n tr a l zone,
bronchopneumonia.
18. M 4 months 39
C ongenita l tuber­
c u lo s is .
19. M 4 months 15
G a s tr o e n te r it is .
20. M 20 weeks 6
F ib r o c y s t ic  d is e a s e  
o f  pancreas, 
b r o n c h ie c ta s is .
21. F 5 months 6
F ib r o c y s t ic  d is e a s e
o f pancreas, 
b r o n c h ie c ta s is .
22. M 6 months 25
F ib r o c y s tic  d is e a s e
o f pancreas, 
bronehopneumoni a, 
a sp ir a tio n .
23. M 6 months 19
Tetany, broncho­
pneumonia, 
e n t e r i t i s .
Detachment o f ep ithelium  or d is ­
o rgan isa tio n  o f  a c in i through­
out, no c o l lo id .  Columnar 
ep ithelium . No tu b erc les  
in  th yro id .
Normal a c in i throughout, low  
columnar ep ithelium . A cini 
s l ig h t ly  la rg er  at periphery, 
a l l  w e ll f i l l e d .
W e ll- f i l le d  a c in i ,  cuboidal ep i­
thelium . Deeper s ta in in g  o f  
c o l lo id  in  p eriph era l a c in i .
A few co llap sed  a c in i in  
cen tra l zone.
W e ll- f i l le d  a c in i ,  cuboidal ep i­
thelium . A sm all area o f  
desquamation in  cen tre .
W ell-preserved c o llo id -c o n ta in in g  
a c in i only in  th in  p eriphera l 
zone. B asa l vacu o la tion  or 
detachment o f  ep ithelium  in  
a l l  remainder.
W ell-preserved c o llo id -c o n ta in in g  
a c in i throughout; columnar 
ep ithelium , l e s s  o ften  
cuboidal.
S evera l in tra -a c in a r  
haemorrhag e s , without 
desquamation.
.APPENDIX 3 (Continued)
24. M 8^ y ea rs  16
Bronchopneumonia.
25. F 5 y ears  27
C ongenital h eart  
d is e a s e , p o s t­
o p era tiv e  death  
w hile  s t i l l  under 
a n a esth e s ia  and 
hypothermia.
26. M 7 years Z Z \
C ongenital h eart  
d is e a s e , o p era tiv e  
death , during  
a n a esth e s ia  and 
hypothermia.
27. F 8 years 9
Acute rheumatism.
28. M 10 years 80
Instan taneous  
death from m u ltip le  
in ju r ie s .
C o llo id  content poor.
A cin i ir r e g u la r , ep ithelium  
euboidal or low  columnar; 
b a sa l vacu o la tion  in  cen tra l 
zone on ly; no desquamation; 
numerous in te r a c in a r  c e l l s .
Prominent lym phatic d is te n s io n  
in  ce n tr a l zone.
C o llo id  content good.
A cini ra th er  ir r e g u la r , ep ithelium  
cuboidal; n o .in te r a c in a r  c e l l s .  
Desquamated c e l l s  in  c o l lo id ,  
but no abnorm ality o f  l in in g  
c e l l s .
C o llo id  content poor.
A cini ir r e g u la r , . ep ithelium
cuboidal or columnar; desquam­
ated c e l l s  in  empty lumina. 
Prominent lym phatic d is te n s io n .
C o llo id  content very poor.
A cini poorly  preserved, except at 
periphery; ex ten siv e  desquam­
a tio n , l in in g  and desquamated 
c e l l s  o ften  in d is t in g u ish a b le .
Prominent lym phatic d is te n s io n .
W e ll- f i l le d  w ell-p reserved  a c in i ,  
throughout; cuboidal ep i­
thelium . S ta in in g  o f c o l lo id  
s l ig h t ly  deeper at periphery. 
No desquamation.
No lym phatic d is te n s io n .
APPENDIX 4
C ases o f  a t y p i c a l  o r  squamous e p i th e l iu m  i n
th e  t h y r o i d
HN: t h y r o i d  h i s t o l o g i c a l l y  n o rm al.
CN: t h y r o id  c l i n i c a l l y  n o rm al b u t  h i s t o l o g i c a l l y
abnorm al.
Newborn i n f a n t s
1 . M 7 i  h o u rs
2. M 2 5 i  h o u rs
3. M 14 h o u rs
4 .  F 2 i  days C i l i a t e d  e p i th e l iu m .
5. F S t i l l b o r n
C h i ld re n
6. M 7 y e a r s  B i l a t e r a l  ( i n  c e n t r e  o f  b o th  l a t e r a l
l o b e s )
7. M 10 y e a r s  Thymus t i s s u e  in c lu d e d  i n  th e  same
lo b e .
24 c a s e s  from  a  t o t a l  o f  191 a d u l t  a u to p s y  specim ens
8. F 78 Myxoedema. Numerous squamous n e s t s  i n  a l l
s e c t i o n s .
9. F 69 CN. F o c a l  t h y r o i d i t i s .
10. F 62 HN
11. F 67 CN. F o c a l  t h y r o i d i t i s .
12. M 60 CN. S can ty  s m a l l  ly m p h o c y tic  f o c i .
13. F 67 HN. M u l t ip le  n e s t s  o f  a t y p i c a l  e p i th e l iu m .
14. F 43 HN
15. M 58 HN
16. M 65 HN
17. M 63 BN, b u t  a t y p i c a l  e p i th e l i u m  accom panied by 
ly m p h o cy tic  i n f i l t r a t i o n
18. F 77 HN
19. M 55 HN
20. F 77 HN
21. M 63 HN
22. M 82 HN. B i l a t e r a l  f o c i .
23. M 52 HN
24. M 60 HN
25. M 57 CN. F o c a l  t h y r o i d i t i s .
26. M 41 HN, b u t  a t y p i c a l  e p i th e l iu m  accom panied  by
ly m p h o cy tic  i n f i l t r a t i o n
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27. M 83 HN
28. F 81 CN. F o c a l  t h y r o i d i t i s .
29. M 75 HN
30. M 60 HN
31. F 66 HN
18 c a s e s  from  a  t o t a l  o f  63 a d u l t  a u to p s y  specim ens
32. M 62 CN. F o c a l  t h y r o i d i t i s .
33. M 62 HN
34. F 71 CN. F o c a l  t h y r o i d i t i s .
35. M 54 CN. F o c a l  t h y r o i d i t i s .
36. M 90 HN
37. M 69 HN, h u t  a t y p i c a l  e p i t h e l iu m  accompanied 
hy ly m p h o cy tic  i n f i l t r a t i o n .
38. F 59 CN. F o c a l  t h y r o i d i t i s .
39. M 78 HN
40. F 75 Myxoedema.
41 . M 75 HN
42. M 80 HN
43. M 65 HN
44. M 62 HN
45. M 58 ■ HN
46. M 62 HN, h u t  a t y p i c a l  e p i t h e l iu m  accom panied 
hy ly m p h o cy tic  i n f i l t r a t i o n .
47. M 55 HN. T hyro idectom y 10 y e a r s  p r e v i o u s ly .
48. M 40 HN
49. F 38 CN. Adenoma, u n r e l a t e d  to  a t y p i c a l
e p i th e l iu m .
A d d i t io n a l a u to p s y  c a s e s
50. M 75 H i s t o l o g i c a l l y ,  c h ro n ic  t h y r o i d i t i s .  
C l i n i c a l l y ,  myxoedema coma.
Squamous i s l e t s  w i th in  f i h r o t i c  a re a ,
51. F 64 Myxoedema.
52. F 63 T oxic  d i f f u s e  g o i t r e ,  w i th  f o c a l
t h y r o i d i t i s .
53. F 75 CN, h u t  h i s t o l o g i c a l  p i c t u r e  o f
myxoedema.
S u r g i c a l  c a s e s
54. F 40 T h y r o to x ic o s i s :  d i f f u s e  e p i t h e l i a l  h y p e r ­
p l a s i a ,  f o c a l  t h y r o i d i t i s .
55. F 67 Toxic  n o d u la r  g o i t r e .
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56. F 40 C hron ic  t h y r o i d i t i s .  P r e v io u s  t h y r o id ­
ectomy f o r  G-raves* d i s e a s e .
57• F 46 ’’A denom atous” n o d u le .  A ty p ic a l  e p i ­
th e l iu m  i n  f i b r o t i c  a r e a .
58. F 29 M ild ly  t o x i c  n o d u la r  g o i t r e .  P re v io u s
o p e r a t i o n  10 y e a r s  e a r l i e r .  A ty p ic a l  
e p i t h e l i u m  i n  f i b r o t i c  a r e a .
59. F 36 Strum a lymphom atosa.
60. F 35 C hro n ic  t h y r o i d i t i s .
61. F 59 Struma r e t i c u l o s a .
62. F 50 C hron ic  t h y r o i d i t i s .
63 . F 37 M ild t h y r o t o x i c o s i s .  D i f f u s e  e p i t h e l i a l
h y p e r p l a s i a ;  a t y p i c a l  e p i t h e l iu m  i n  
an  a r e a  o f  ly m p h o c y tic  i n f i l t r a t i o n .
64. F 50 ’’Toxic  n o d u le ” -  e p i t h e l i a l  h y p e r p l a s i a ,
f o c a l  t h y r o i d i t i s .
65. M 69 R e t r o s t e r n a l  g o i t r e  -  i n v o l u t i o n a l  and
d e g e n e ra t iv e  n o d u le s .  Squamous 
e p i t h e l i u m  i n  f i b r o u s  c a p s u le  o f  a  
n o d u le .
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Ten c a s e s  o f  p r im a ry  myxoedema and  one case
o f  t h y r o i d  a t r o p h y  f o l lo w in g  hypophysectomy
Case 1 . F em ale , 66 y e a r s .
A d m itted  w i t h  t o t a l  l o s s  o f  memory. Was s a id  hy 
r e l a t i v e s  to  have been  slow  i n  sp e e c h ,  movements 
and  g a i t  f o r  6 y e a r s .  P a l e ;  c o a r s e  s k in ,  
s c a n ty  h a i r .  P u ls e  r a t e  4 8 /m in . (EGG: s in u s  
b r a d y c a r d i a ) .  Serum c h o l e s t e r o l  327 mg. %. 
U n t r e a te d ;  d ie d  6 days a f t e r  a d m is s io n .
M acro sco p ic :  T h y ro id  s m a l l ,  c u t  s u r f a c e  f i b r o u s .
M ic ro sc o p ic :  ”C i r r h o t i c ” g la n d ,  d iv id e d  i n t o  i s l e t s
o f  v a r y i n g  s i z e  by bands o f  f i b r o u s  t i s s u e .  
E p i th e l iu m  e n t i r e l y  o x y p h i l i c ,  m o s t ly  fo rm ing  
s m a l l  c o l l o i d - c o n t a i n i n g  a c i n i ,  b u t  o c c u r r in g  
a l s o  a s  sm a l l  s o l i d  clum ps. S can ty  p s e u d o g ia n t  
c e l l s .  D i f f u s e  i n f i l t r a t i o n  by lym phocy tes  and 
p lasm a c e l l s  i n  a b o u t  e q u a l  num bers. No lymphoid 
f o l l i c l e s .  G e n e ra l  p i c t u r e :  c h ro n ic  t h y r o i d i t i s .
Case 2 . M ale, 7 5.
Myxoedema w e l l  c o n t r o l l e d  f o r  3 y e a r s  by 1 g r .  o f  
t h y r o id  e x t r a c t  d a i l y .  Found se m i-c o n sc io u s  2 
days b e f o r e  a d m is s io n ,  d ie d  i n  myxoedema coma.
M acro sco p ic :  T h y ro id  sy m m e tr ic a l ,  o f  norm al s i z e .
Cut s u r f a c e  f i b r o u s .
M ic ro s c o p ic :  ’’C i r r h o t i c ” g la n d ,  d iv id e d  by f i b r o u s
bands i n t o  pa renchym atous  i s l e t s  r a n g in g  from  1 mm. 
to  2 cms. i n  d ia m e te r .  E p i th e l iu m  n e a r l y  a l l  
o x y p h i l i c ,  fo rm in g  s m a l l  r a g g e d  a c i n i  o r  s o l i d  
c lum ps; c o l l o i d  i n  o n ly  a  v e r y  few a c i n i .  Many 
f o c i  o f  a t y p i c a l  and squamous e p i t h e l i u m .  Numerous 
p s e u d o g ia n t  c e l l s .  E n t i r e  parenchyma h e a v i ly  and
d i f f u s e l y  i n f i l t r a t e d  by lym phocy tes  and p lasm a 
c e l l s ,  th e  fo rm er r a t h e r  more num erous. No 
lym phoid  f o l l i c l e s .  G e n e ra l  p i c t u r e :  c h ro n ic
t h y r o i d i t i s .
Case 5 . F em ale , 78.
Known myxoedeiia f o r  a t  l e a s t  7 y e a r s  b e fo re  d e a th ;
d a i l y  dose  of t h y r o id  e x t r a c t  v a r i e d  from  i  to  2 g r .
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M e g a lo b la s t i c  anaem ia , w h ich  re sp o n d ed  to  t h y r o id  
t h e r a p y  a lo n e ,  Hb r i s i n g  from  8 .5  g.% to  12 .3  g.% 
w i t h in  7 m onths.
Cause o f  d e a th :  c e r e b r a l  th ro m b o s is .
M acro sco p ic :  T h y ro id  s i t e  o c c u p ie d  by dense f i b r o u s
t i s s u e .
M ic ro sc o p ic :  Sm all w id e ly - s e p a r a t e d  parenchym atous
i s l e t s  s c a t t e r e d  th ro u g h o u t  dense  f i b r o u s  t i s s u e .  
E p i th e l iu m  p a r t l y  o x y p h i l i c ,  p a r t l y  m e t a p l a s t i c ,  
showing a l l  v a r i a t i o n s  i n c l u d i n g  t r u e  squamous 
e p i th e l i u m .  B oth  ty p e s  o f  e p i t h e l i u m  e i t h e r  a s  
s o l i d  clumps o r  a s  s m a l l  a c i n i ,  m o s t ly  empty.
No p s e u d o g ia n t  c e l l s .  Parenchym al i s l e t s  
i n f i l t r a t e d  by ly m p h o cy tes ,  a s  w e l l  a s  a  v e ry  few 
p lasm a  c e l l s .  No lym phoid f o l l i c l e s .
Case 4 . F em ale , 76.
Known c a se  o f  myxoedema; s a i d  to  have been t a k i n g  
t h y r o i d  t a b l e t s ,  b u t  dosage a p p e a re d  to  have been 
i n s u f f i c i e n t .
Cause o f  d e a th :  E s s e n t i a l  h y p e r t e n s io n ,  c e r e b r a l
haem orrhage .
M acro sco p ic :  T hy ro id  s m a l l ,  u n i fo rm ly  g r e y i s h - w h i t e .
Weight 9 g. (n o t  g r e a t l y  d im in is h e d ,  a s  body 
w e ig h t  was o n ly  33 K g . ).
M ic ro sc o p ic :  Dense s c l e r o s i s ,  w i th  sm a l l  w id e ly -
s e p a r a t e d  parenchym atous  i s l e t s .  E p i th e l iu m  m o s t ly  
m e t a p l a s t i c ,  w i th  o c c a s i o n a l  s t r a t i f i c a t i o n ,  b u t  
n o t  f r a n k l y  squamous. A lso a few o x y p h i l i c  f o c i ,  
and a  few s m a ll  r a g g e d  a c i n i  l i n e d  by n e u t r o p h i l i c  
e p i th e l iu m .  Very l i t t l e  c o l l o i d .  No p s e u d o g ia n t  
c e l l s .
Parenchym atous  i s l e t s  i n f i l t r a t e d  by lym phocytes  
and a v e ry  few p lasm a  c e l l s .  No lym phoid 
f o l l i c l e s .  L i t t l e  i n f i l t r a t i o n  i n  th e  few 
c o m p a ra t iv e ly  norm al i s l e t s ,  dense  i n f i l t r a t i o n  i n  
th e  o t h e r s .
Case 5 . Fem ale , 75.
C l i n i c a l  a p p e a ra n c e  o f  myxoedema, th o u g h  t h i s  had n o t  
been d ia g n o se d  b e fo re  a d m iss io n .  Serum c h o l e s t e r o l  
v a r i e d  from  210 to  350 mg.%. 1 g r .  t h y r o id  e x t r a c t
d a i l y  f o r  10 days b e fo re  d e a th .
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Cause o f  d e a th :  C a r o t i c o - v e r t e b r a l  s t e n o s i s ,
c e r e b r a l  i n f a r c t i o n .
M acro sco p ic :  T hy ro id  no rm al o r  s l i g h t l y  red u c ed  in
s i z e ;  b o th  lo b e s  f i r m  and f i b r o u s  on  s e c t io n ,  
showing many s m a l l  p a le  g rey  f o c i ,  c o a le s c in g  i n  
th e  c e n t r a l  zone o f  each  lo b e .
M ic ro sc o p ic :  " C i r r h o t i c ” g la n d ,  d iv id e d  by b road
f i b r o u s  b ands. E p i th e l iu m  m o s tly  o x y p h i l i c ,  
fo rm in g  sm a ll  ra g g e d  a c i n i ;  v e ry  l i t t l e  c o l l o i d .
No p s e u d o g ia n t  c e l l s .
E x te n s iv e  ly m p h o c y tic  i n f i l t r a t i o n ,  w i th  a  v e ry  
few p lasm a  c e l l s .  No lym phoid f o l l i c l e s .
Case 6 . Fem ale , 56.
T h y ro id  d e f i c i e n c y  d iag n o sed  9 y e a r s  b e fo r e  d e a th ;  
t r e a t e d  w i th  2 g r .  t h y r o i d  e x t r a c t  d a i l y .
M e d ic a t io n  d i s c o n t in u e d  5 y e a r s  l a t e r  a s  d ia g n o s i s  
was n o t  c o n s id e r e d  to  have been  e s t a b l i s h e d .
A ppeared  m i ld ly  myxoedemato us on f i n a l  a d m iss io n .
Cause o f  d e a th :  C a rd ia c  f a i l u r e ,  fo l lo w in g  e x p lo r a to r y
o p e r a t i o n  ( p a t e n t  d u c tu s  a r t e r i o s u s ) .
M acro sco p ic :  T hy ro id  s l i g h t l y  s m a l le r  th a n  n o rm al.
M ic ro sc o p ic :  Gland i n t e r s e c t e d  by n a rrow  f i b r o u s
b a n d s ,  w i t h  a  few  a r e a s  o f  more d i f f u s e  f i b r o s i s .  
Parenchym a m o s t ly  composed o f  sm a ll  o r  m edium -sized  
a c i n i ,  l i n e d  by c u b o id a l  o r  o c c a s i o n a l l y  colum nar 
e p i th e l iu m .  Very l i t t l e  c o l l o i d .  S e v e ra l  s m a l l  
f o c i  o f  o x y p h i l i c  c e l l s ,  b o th  a c i n a r  and s o l i d .  
S c a t t e r e d  f o c i  o f  r o u n d - c e l l  i n f i l t r a t i o n  
( lym p hocy tes  more numerous th a n  p lasm a c e l l s )  b u t  
g r e a t e r  p a r t  o f  parenchyma n o t  i n f i l t r a t e d .  A few 
lym phoid f o l l i c l e s ,  w i th  i l l - d e f i n e d  g e rm in a l  
c e n t r e s .
Case 7 » Fem ale , 85*
A dm itted  i n  sem i-com a, w i th  o bv io u s  myxoedema. T re a te d  
w i th  t r i - i o d o t h y r o n i n e .  Died 7 days l a t e r .  No
r e c o r d  o f  myxoedema h a v in g  been  d iag n o sed  p r e v i o u s ly .
Cause o f  d e a th :  Myxoedema coma.
M acroscop ic : Not much re d u c e d  in  s i z e  (14 g . ) ,  b u t  o f
f i b r o u s  a p p e a ra n c e .
M ic ro sc o p ic :  " C i r r h o t i c ” g la n d ;  a b o u t  o n e - t h i r d  o f
parenchym a r e p l a c e d  by f i b r o u s  t i s s u e .
E p i th e l iu m  p re d o m in a n t ly  o x y p h i l i c ,  a lm o s t  a l l  i n  
form  o f  a c i n i ,  w i th  l i t t l e  c o l l o i d ;  a l s o  sm a ll
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r a g g e d  empty a c i n i ,  and f o c i  o f  h y p e r p l a s t i c  a c i n i  
l i n e d  by t a l l  colum nar e p i th e l iu m  and a l l  con­
t a i n i n g  c o l l o i d .  No p s e u d o g ia n t  c e l l s .
Parenchym a i n f i l t r a t e d  by lym phocy tes  and p lasm a 
c e l l s  i n  a b o u t  e q u a l  num bers; i n f i l t r a t i o n  
maximal a t  p e r i p h e r y  o f  n o d u le s ,  s p a r s e  i n  th e  
h y p e r p l a s t i c  f o c i .  No lym phoid  f o l l i c l e s .
Case 8 . Fem ale , 75.
Myxoedema f i r s t  d ia g n o se d  3 days a f t e r  g a s t r o ­
e n te ro s to m y  f o r  p y l o r i c  s t e n o s i s .  T re a te d  w ith  
t r i - i o d o t h y r o n i n e  t i l l  d e a th  f i v e  days l a t e r .
Cause o f  d e a th :  ca rc inom a o f  head o f  p a n c r e a s ;
" a c u te  myxoedema".
M a cro sco p ic :  T hy ro id  s m a l l ,  f i b r o u s  (5*5 g . ).
M ic ro sc o p ic :  Parenchym a a lm o s t  e n t i r e l y  r e p l a c e d  by
dense  f i b r o u s  t i s s u e ,  the  o n ly  re m a in in g  f o c i  each  
o ccu p y in g  l e s s  th an  one h ig h -p o w er  f i e l d .
E p i th e l iu m  p a r t l y  h y p e r p l a s t i c ,  p a r t l y  o x y p h i l i c .  
S ca n ty  c o l l o i d ,  i n  h y p e r p l a s t i c  f o c i  o n ly ;  i n t r a -  
a c i n a r  m acrophages.
Parenchym atous  i s l e t s  i n f i l t r a t e d  by lym phocytes  
and a  l e s s e r  number o f  p lasm a c e l l s ;  i n f i l t r a t i o n  
maximal a t  p e r ip h e r y  o f  i s l e t s .  No lymphoid 
f o l l i c l e s .
Case 9 * Fem ale , 77.
Known myxoedema f o r  8 y e a r s .  T re a te d  s u c c e s s f u l l y  
w ith  t h y r o i d  e x t r a c t  u n t i l  6 months b e fo re  d e a th ,  
when t h y r o i d  m e d ic a t io n  had been d i s c o n t in u e d .  
A d m itted  i n  sem i-com a, found to  have P a g e t ’ s 
d i s e a s e  o f  bone. Died 2 days l a t e r .
Cause o f  d e a th :  myxoedema coma.
M acro sco p ic :  T hy ro id  s i t e  o c c u p ie d  by f i b r o u s  t i s s u e .
M ic ro sc o p ic :  Dense f i b r o u s  t i s s u e ,  w i th  v e ry  s c a n ty  
pa renchym atous  i s l e t s ,  th e  l a r g e s t  1 mm. i n  
d ia m e te r .  Most i s l e t s  composed o f  o x y p h i l i c  c e l l s ,  
w i th o u t  a c i n a r  a r ra n g e m e n t;  l a r g e s t  i s l e t  composed 
o f  v e ry  sm a ll  a c i n i  l i n e d  by f l a t t e n e d  e p i th e l iu m  
and c o n ta in in g  d e e p - s t a i n i n g  c o l l o i d .  Some empty
a c i n i  l i n e d  by s t r a t i f i e d  e p i th e l i u m .  No
p s e u d o g ia n t  c e l l s .
A l l  pa renchym atous  f o c i  e x c e p t  th e  l a r g e s t  one 
i n f i l t r a t e d  by lym phocy tes  and plasm a c e l l s ,  the  
fo rm er p re d o m in a t in g .  No lym phoid f o l l i c l e s .
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Case 1 0 . F e m a le , 64.
Known myxoedema, t r e a t e d  by t h y r o id  e x t r a c t  f o r  4 -  
5 y e a r s .
Cause o f  d e a th :  A cu te  le u k a e m ia ,  bronchopneum onia.
M a cro sco p ic :  T hy ro id  o f  n o rm al s i z e ,  b u t  p a le  and
f i b r o u s .
M ic ro s c o p ic :  E x te n s iv e  f i b r o s i s ,  w i th  s c a t t e r e d
p a renchy m atou s  i s l e t s  o f  up to  3 mms. i n  d ia m e te r .  
E p i th e l iu m  m o s t ly  o x y p h i l i c  o r  m e t a p l a s t i c ,  w i th  
f o c i  o f  s t r a t i f i e d  e p i th e l i u m .  Some i s l e t s  
composed o f  sm a ll  c lo s e ly - p a e k e d  a c i n i  showing 
n e i t h e r  o x y p h i l i a  n o r  m e t a p l a s i a ,  and c o n ta in in g  
c o l l o i d .
Parenchym atous  i s l e t s  i n f i l t r a t e d  by lym phocytes 
and a  l e s s e r  number o f  p lasm a  c e l l s .  No lymphoid 
f o l l i c l e s .
Case 1 1 . Fem ale , 41.
Carcinoma o f  b r e a s t ,  r a d i c a l  m astec tom y . E x te n s iv e  
m e ta s ta s e s  i n  bones 2 y e a r s  l a t e r .  Hypophysectomy 
d id  n o t  l e a d  to  im provem ent. S tead y  d e t e r i o r a t i o n  
d i a b e t e s  i n s i p i d u s ,  e x te n s iv e  m e ta s t a s e s .  Died 5 
months a f t e r  hypophysectom y. P o s t-m o rtem  f i n d in g s  
Tumour d e p o s i t s  i n  s k u l l ,  v e r t e b r a e ,  p e l v i s ,  fem ur; 
s e v e re  a t r o p h y  o f  o v a r i e s ,  a d r e n a l s .
M acro sco p ic :  T h y ro id  sm a ll  (6 g . ) ,  b u t  o th e rw is e  o f
n o rm al a p p e a ra n c e .
M ic ro sc o p ic :  S l i g h t  f i b r o s i s ,  am ounting  i n  most a r e a s
to  l i t t l e  more th a n  t h i c k e n i n g  o f  i n t e r l o b u l a r  
s e p t a .  A lso some a r e a s  o f  more d i f f u s e  f i b r o s i s ,  
w i th  some r e p la c e m e n t  o f  the  parenchym a.
Sm all to  m ed ium -s ized  a c i n i ,  l i n e d  by norm al low 
c u b o id a l  e p i th e l iu m  and c o n ta in i n g  d e e p - s t a i n i n g  
c o l l o i d .  No o x y p h i l i a ,  m e t a p l a s i a  o r  h y p e r p l a s i a .  
S ca n ty  s m a l l  f o c i  o f  ly m p h o c y tic  i n f i l t r a t i o n ,  
m o s t ly  j u s t  under  th e  c a p s u le  o f  th e  g la n d .  No 
lym phoid  f o l l i c l e s ,  no p lasm a c e l l s .  4 -
/-  f
F i g .  1 .  T h y r o i d  o f  a  1 7 - w e e k  f o e t u s .  D i f f e r e n t i a t i o n  
i n t o  a c i n i  i s  c o m p l e t e ,  w i t h  t h e  l a r g e r  a c i n i  
i n  t h e  p e r i p h e r a l  z o n e .  *
 _ _ _ _ _ _  H  &  E ,  x  1 0 0
F i g .  2 .  C a s e  8 4 .  T y p e  A  a c i n u s  i n  p e r i p h e r a l  z o n e .  
E p i t h e l i u m  c o l u m n a r ,  l u m i n a l  m a r g i n  o f  
c y t o p l a s m  w e l l  d e f i n e d .  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  H  & E ,  x  4 0 0
£«*?V
F i g .  3 .  C a s e  4 0 .  A  g l a n d  c o m ­
p o s e d  e n t i r e l y  o f  t y p e  
B  a c i n i .
P . A . S . ,  x  8 0
3
/ I•jgr
f  %  
4  *♦
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ag i g a f r a ffg
F i g .  4 «  H i g h e r  m a g n i f i c a t i o n :  
p e r s i s t e n c e  o f  d e e p -  
s t a i n i n g  c o l l o i d ,  w i t h  
m a r k e d  p e r i p h e r a l  
v a c u o l a t i o n .
P . A . S . ,  x  3 5 0
F i g .  5 .  C a s e  2 4 .  T y p e  B
a c i n u s :  b a s a l  v a c u o ­
l a t i o n  o f  c y t o p l a s m ,  
l u m i n a l  m a r g i n  r a t h e r  
i n d i s t i n c t ;  c o l l o i d  
u n i f o r m l y  p a l e .
  H  &  E ,  x  4 0 0
F i g .  6 .  C a s e  8 4 .  -  c e n t r a l  z o n e  o f *  s a m e  g l a n d  a s
in  F ig . 2 .  Type C :  groups o f  desquamated 
c e l l s  w ith  pyknotic n u c le i in  lumen. No 
c o l lo id .  Row o f  l in in g  c e l l s  i s  in ta c t ,  
but lum inal margin o f  cytoplasm  i s  
in d is t in c t .
H  & E ,  x  2 5 0
F ig . 7. Case 78. Type C: lumen alm ost f i l l e d  
w ith  desquamated c e l l s ;  row o f  l in in g  
c e l l s  s t i l l  in ta c t .
M a s s o n ,  x  4 0 0
F ig . 8 . Case 8 4 . Type C: a more advanced sta g e  
o f  desquamation. The acinar stru ctu re  
i s  s t i l l  ev id e n t, but the row o f  l in in g  
c e l l s  i s  no longer c le a r ly  d e fin ed .
H & E, x 250
F ig . 9* Case 3* Type C: fu rth er  s ta g e s  in
d iso r g a n isa tio n  o f  the a c in i .  Acinus 
in  cen tre  o f  f i e l d  showing d is in te g r a t io n  
o f  th e  w a ll and desquamated c e l l s  in  the  
lumen, area in  which only vague acinar  
o u tlin e s  p e r s is t  (top  r ig h t ) ,  and t o t a l  
lo s s  o f  acinar s tru c tu re  (top  l e f t ) .  
In ta c t a c in i  remain a t periphery.
H & E, x 175
F i g , 1 0 .  H i g h e r  m a g n i f i c a t i o n  o f  F i g .  9 :  c o m p a c t  
s t r u c t u r e  w i t h  p r e d o m i n a n c e  o f  s m a l l  
d a r k - s t a i n i n g  n u c l e i .
H  &  E ,  x  4 0 0
F i g .  1 1 .  C a s e  8 4 .  C e n t r a l  z o n e  o f  s a m e  g l a n d  a s  
i n  F i g s .  2 ,  6 a n d  8 :  c o m p a c t  s t r u c t u r e
w i t h  p r e d o m i n a n c e  o f  l a r g e  v e s i c u l a r  
n u c l e i .
H  &  E ,  x  4 0 0
F ig .12. Large amoeboid c e l l s  w ith in  th e c o l lo id  
are rare; they are q u ite  u n lik e  
desquamated e p i t h e l ia l  c e l l s .
Masson, x 500
F ig .1 3 . Case 106. E xtensive d iso rg a n isa tio n  o f  
a c in i ,  w ith  su rv iv a l o f  a few normal 
a c in i a t p erip h era l margin.
H & E, x 100
F i g . 1 4 .  C a s e  6 l .  T y p e  A ,  d e a t h - f i x a t i o n  
i n t e r v a l  40  h o u r s .
H  &  E ,  x  8 0
F i g . 1 5 *  C a s e  2 2 .  T y p e  C ,  d e a t h - f i x a t i o n  
i n t e r v a l  5 h o u r s .
H  & E ,  x  8 0
F i g . l 6 .  A u t o l y t i c  t h y r o i d  f r o m  a  s t i l l b o r n
i n f a n t  -  i n t r a - u t e r i n e  d e a t h  p r o b a b l y  
s e v e r a l  d a y s  b e f o r e  d e l i v e r y .
H  & E ,  x  8 0
Case 20. A rea from  
c e n t r a l  zone, showing 
d is te n s io n  o f  
ly m p h a tic s  by c o l lo id ­
l i k e  su b s ta n c e .
P. A. S. , x  50
F i g .17 .
F i g . 1 8 .
Case 25• O o llo id -
l i k e  su b s ta n c e  in  th e  
lym p h atics  o u ts id e  
th e  th y ro id .
P. A.S. , x 50
H igher m a g n if ic a tio n : 
c o l lo id - l i k e  su b s tan ce  
s t a i n s  more in te n s e ly  
th a n  c o l lo id  in  
a d ja c e n t a c in i .  
D is o rg a n is a t io n  o f  
a c i n i .  The en do the­
lium  l in in g  th e  
lym p h atic  v e s s e l  can 
be seen .
P. A. S . ,  x 400
F ig .22. "Diskomplexation" in  the fox  th yro id  
  (F ig . 11 o f  Grlebina, 1936).
F ig .23• F unctional exhaustion in  the ra t thyroid  
(F ig . 26 o f  Weber & B e t t in i ,  1936). 
T hyrotropic hormone in je c t io n s  on a l t e r ­
nate days fo r  46  days.
H & E, x 130
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V crb in d u n g sb rilck o  m it K ollikclhiihle
S c lin i tt r i in d c r  d c r  S innsw nnd
F i g . 2 4 *  P h o t o g r a p h  o f  F i g .  4  f r o m  K u l e n k a m p f f  
( l 95G ) • w a x  m o d e l  i l l u s t r a t i n g  t h e  
l y m p h a t i c  s y s t e m  i n  t h e  h u m a n  n e o n a t a l  
t h y r o i d .
THE IN FL U E N C E  OF MATERNAL THYROID DYSFUNCTIO N  
AND A N TITH YRO ID DRUGS ON THE NEONATAL THYROID
F i g . 2 5 .  N o r m a l  t h y r o i d  a t  b i r t h .  M o t h e r
s u f f e r e d  f r o m  p i t u i t a r y  h y p o t h y r o i d i s m .
H  &  E , x 1 0 0
F i g . 2 6 .  C o n g e n i t a l  g o i t r e  d u e  t o  t r e a t m e n t  o f  
m o t h e r  w i t h  m e t h y l t h i o u r a c i l .
A b o v e :  t h y r o i d  o f  n o r m a l  n e w b o r n  c h i l d  
o f  s a m e  b o d y  w e i g h t ,  f o r  c o m p a r i s o n .
F i g . 2 7 .  C o n g e n i t a l  g o i t r e :  i r r e g u l a r  a c i n i ,
c u b  a i d  a l  o r  l o w  c o l u m n a r  e p i t h e l i u m ,  
b r o a d  i n t e r l o b u l a r  s e p t u m .
H  & S ,  z  I C O
F i g . 2 8 .  H i g h e r  m a g n i f i c a t i o n :  m a n y  l a r g e
m i s - s h a p e n  n u c l e i .



































P ig .30. Diagrams o f  th e  normal and g o itro u s  gu inea p ig  th yro id  a t 
b ir th .  (A ll  a c tu a l s i z e ,  a f te r  24 hours’ f ix a t io n ) .
I 3A and 22A: The normal th yro id  a t b ir th .  
I 3M: The normal ad u lt th y ro id .
8A, 8B: C ongenita l g o itr e  -  29 days o f  0 .1 $  th io u r a o il .  
8C, 8D: L itterm ates a t  3 days ( th io u r a o il  con tin u ed ).
8C in je c te d  w ith  TSH.
21A, 21B, C ongenital g o it r e ,  in tr a -u te r in e  death  -  29 days
21C: 0 . 05$  th io u r a o il .
25A, 25B: C ongenital g o it r e  -  29 days o f  0 .005$  th io u r a o il .
27A: C ongenital g o itr e  -  35 days o f  0 .0 0 5 $  th io u r a o il .
14A, 1AB: C ongenital g o itr e  -  32 days o f  0 .1 $  potassium  p erch lo ra te . 
14C: L it te m a te  a t 14 days -  no potassium  p erch lo ra te  p o s t -n a ta l ly . 
1 40 : Idtterm ate a t 14  days (potassium  p erch lo ra te  con tin u ed ).
19A: C ongenital g o it r e ,  w ith  haemorrhage in  R. lob e -  0 .1 $  potassium  
p erch lora te  fo r  17  days b efo re  and 2 days a f te r  d e liv e r y .
19B: L itterm ate at 5 days (potassium  p erch lo ra te  con tin u ed ).
26A: C ongenita l g o itr e  -  32  days o f  0 .005$  potassium  p erch lo ra te . 
16A: G oitre a t 16 days -  no treatm ent during g e s ta tio n ; 14 days 
o f  transmammary 0 . 1$  potassium  p erch lo ra te .
16lC: U ntreated lit te r m a te  at 16 days.
36A: Neonate -  29 days o f  0 .0005$  earbim azole.
38A: S t i l lb o r n  -  21 days o f  0 .005$  earbim azole.
40B: C ongenital g o it r e ,  in tr a -u te r in e  death  -  22 days o f  0 .0005$  
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T H E  N O R M A L  A N D  A B N O R M A L  G U I N E A  P I G  T H Y R O I D  A T
B I R T H
F i g . 3 1 .  G P 1 B .  N e w b o r n  g u i n e a  p i g :  n o r m a l
t h y r o i d .
H  &  E ,  x  5 0
F i g . 3 2 A .  G r P l A ,  l i t t e r m a t e  o f  p r e c e d i n g  c a s e .
S t i l l b o r n ,  t i s s u e  f i x e d  a b o u t  6 h o u r s  
a f t e r  d e l i v e r y ,  n e g l i g i b l e  p o s t ­
m o r t e m  c h a n g e s  i n  o t h e r  o r g a n s .
B a s a l  v a c u o l a t i o n  o r  e a r l y  d e t a c h m e n t  
o f  e p i t h e l i u m ,  p e r i p h e r a l  v a c u o l a t i o n  
o f  c o l l o i d ,  d i s t e n d e d  l y m p h a t i c  i n  
c e n t r e  o f  f i e l d .
H & E, x 50
F i g . 32B .  S a m e  g l a n d  s t a i n e d  b y  " t r i p a s "  m e t h o d .
T h e  l y m p h a t i c  n e t w o r k  i n  t h e  c e n t r e  o f  
t h e  l o b e  i s  o u t l i n e d  b y  c o l l o i d - l i k e  
s u b s t a n c e .  O n e  l y m p h a t i c  o u t s i d e  t h e  
t h y r o i d  i s  s i m i l a r l y  d i s t e n d e d .
P. A.S. , x 50
m f w i ®
33* GP1A, s t i l l b o r n ,  h ig h e r 
m a g n if ic a tio n : E a rly
d is in t e g r a t i o n  o f  a c in a r  
l in in g  in  c e n tre  o f  
f i e l d ,  w ith  desquam ated 
c e l l s  in  lumen (com pare 
w ith  F ig . 6 ) .  B asa l 
v acu o les  i n  some a c in i .  
C ongestion  o f  in te r--  
a c in a r  c a p i l l a r i e s .
H & E, x 200
F ig .34* GP45A, s t i l l b o r n ,
f ix a t io n  w ith in  a few 
hours o f  b i r t h .  
E p ith e liu m  t a l l e r  th a n  
in  norm al n eo n a te .
Some n u c le i  la rg e ,  
h y p erch ro m atic ; one 
in  m i to s is ,  an o th e r  
p ro tru d in g  in to  th e  
lumen ( compare w ith
F ig . 37 ). h & E, x 400
F ig .35. 0P3D, s t i l l b o r n ,  f ix a t io n  
29 hours a f t e r  b i r t h .  
V acu o la tio n  o f  cy toplasm , 
p e r ip h e ra l  v a c u o la tio n  o f  
c o l lo id .  D is te n s io n  o f  
lym phatics  by c o l lo id ­
l i k e  su b s ta n c e .
P .A .S . , x 135
F i g .  3 6 .  G r P 4 A .  N e o n a t a l  g u i n e a  p i g  t h y r o i d  28 
h o u r s  a f t e r  T S H  i n j e c t i o n .  C o l l o i d  
s c a n t y  i n  c e n t r a l  z o n e ,  a b s e n t  i n  
i n t e r m e d i a t e  z o n e ,  p e r s i s t s  i n  
p e r i p h e r a l  z o n e .  L a r g e  h y p e r c h r o m a t i c  
n u c l e i ,  s o m e  d i s p l a c e d  t o w a r d s  l u m e n .
T h e  a b n o r m a l l y  l a r g e  a c i n u s  ( b o t t o m  
r i g h t )  d o e s  n o t  s h a r e  i n  t h e  h y p e r p l a s i a .
H  &  E ,  x  1 0 0
F i g . 3 7 .  G P 4 3 ® *  N e o n a t a l  g u i n e a  p i g  t h y r o i d ,  
46  h o u r s  a f t e r  T S H  i n j e c t i o n .  M o r e  
a d v a n c e d  p r o t r u s i o n  o f  c e l l s  i n t o  t h e  
l u m e n .  C o n g e s t i o n  o f  c a p i l l a r i e s .
M a s s o n ,  x  4 0 0
F ig .3 8 . Another f i e l d  from same gland as in  
preceding F ig . The c e l l s  in  th e  
lumen are probably desquamated c e l l s ,  
but th e se  are o f te n  d i f f i c u l t  to  
d is t in g u is h  from macrophages.
H & E, x 400
F ig .39* GP39C. N eonatal gu inea p ig  th y ro id , 
96 hours a f t e r  TSH in je c t io n .
Columnar ep ith e liu m , no a p ic a l  
disp lacem ent o f  n u c le i .  A few red  
c e l l s  were seen  in  th e  lumina in  
th is  g land . T his was th e on ly  
in sta n ce  in  which th e  group o f  
extravasated  c e l l s  was d e lim ite d  by 
a r in g  o f  c e l l s  resem bling macro­
phages .
Masson, x 450
THE EFFECT OF ANTITHYROID DRUGS ON THE NEONATAL
GUINEA PIG  THYROID
F i g . 4 0 .  G P 3O B .  P o t a s s i u m  p e r c h l o r a t e  ( 0 . 0 0 5 $ )  
f o r  36  d a y s  b e f o r e  d e l i v e r y .
H e i g h t e n i n g  o f  e p i t h e l i u m  i n  a l l  z o n e s ,  
b u t  c o l l o i d  p e r s i s t s  i n  m o s t  a c i n i .
T h e  f i e l d  i n c l u d e s  p a r a t h y r o i d  ( b o t t o m  
r i g h t )  a n d  t w o  a b n o r m a l l y  l a r g e  a c i n i ; 
t h e  l a t t e r  d o  n o t  s h o w  h y p e r p l a s i a ,  
a n d  a r e  p r o b a b l y  n o n - t h y r o i d a l  t i s s u e  
o f  d e v e l o p m e n t a l  o r i g i n .
H  & E ,  x  1 0 0
F ig . 41. GP19A. Potassium  per ch lo ra te  (0 .1 $ )
for  17 days b efore d e liv e r y . Enlarged  
h y p erp la stic  L. lob e o f  thyroid ; hyper­
p la s ia  maximal in  the cen tre .
H & E, x 20
F ig .42. R. lob e  o f  the same gland shows much 
grea ter  enlargem ent, and most o f  i t  
i s  destroyed  by haemorrhage.
H & E, x 20
F i g .  43* GP34A. C o m p a r a t i v e l y  m i l d  h y p e r ­
p l a s i a  i n  n e o n a t a l  g u i n e a  p i g  t h y r o i d  
f o l l o w i n g  26  d a y s  o f  e a r b i m a z o l e  
( 0 . 0005$ ;  a d m i n i s t r a t i o n  t o  m o t h e r .
H & E, x 100
F ig .44* G-P37A. Carbimazole (0 .005$) fo r  34 
days b efore d e liv e r y . C o llo id  s ta in s  
poorly . Epithelium  i s  cuboidal or 
high cuboidal, but remains f l a t  at 
p eriph era l margin o f  p eriph era l a c in i .
Masson, x 400
F i g , 4 5 *  G P 1 4 A .  P o t a s s i u m  p e r c h l o r a t e  f o r  3 3  
d a y s  b e f o r e  d e l i v e r y .  T h y r o i d  a t  a  
f e w  h o u r s  a f t e r  b i r t h .
P a p i l l a r y  i n f o l d i n g s  o f  a c i n a r  w a l l s ,  
c o l u m n a r  e p i t h e l i u m ,  l i t t l e  o r  n o  
c o l l o i d ,  H  &  E ,  x  3 0 0
P i g . 4 6 .  G - P 1 4 G :  L i t t e r m a t e  a t  1 4  d a y s ,  s u c k l e d
b y  u n t r e a t e d  s o w  f r o m  a  f e w  h o u r s  a f t e r  
b i r t h .
C o n s i d e r a b l e  r e g r e s s i o n  o f  h y p e r p l a s i a ,  
w i t h  r e t u r n  o f  c o l l o i d .  A c i n i  r e m a i n  
e n l a r g e d .
H  &  E ,  x  2 0 0
•s
P i g . 4 7  •  G - P i y c *  M u c h  l e s s  r e g r e s s i o n  a t  1 2  d a y s  
i n  s i m i l a r l y  t r e a t e d  a n i m a l  s u c k l e d  b y  
i t s  o w n  ( t r e a t e d )  m o t h e r .  I n t r a - a c i n a r  
m a c r o p h a g e s  c o n t a i n i n g  P . A . S . - p o s i t i v e  
g r a n u l e s .
P . A . S . ,  x  3 2 0
THIOURAOIL GOITRE IN THE ADULT GUINEA PIG
F ig .48. GP6M. Thyroid o f pregnant gu inea p ig ,
dying a f te r  21 days o f  th io u r a o il ( 0 .1 $ ) .  
Columnar ep ithelium , m u ltin u clea te  c e l l  
in  lumen. A moderate amount o f c o l lo id  
r e m a i n e d  in  t h is  gland.
H & E, x 400
POST-MORTEM DEGENERATION IN  THE GUINEA PIG
P i g . 5 0 .  G P 1 C .  A  l a t e r  s t a g e  o f  
a u t o l y s i s : d e a t h -
f i x a t i o n  i n t e r v a l  70 
h o u r s .
D e t a c h m e n t  o f  e p i t h e ­
l i u m  i n  a l l  z o n e s .  
P e r i p h e r a l  v a c u o l e s  
h a v e  d e v e l o p e d  i n  t h e  
c o l l o i d ;  t h i s  i s  r a r e  
d u r i n g  a u t o l y s i s  i n  t h e  
n o r m a l  t h y r o i d .
H  &  E ,  x  1 0 0
F i g . 5 1 .  G P 1 1 B .  M o r e  a d v a n c e d  
a u t o l y s  i s :  d  e a t  h -  
f i x a t i o n  i n t e r v a l  1 1 6  
h o u r s .
N u c l e i  s t i l l  p r e s e n t  i n  
p e r i p h e r a l  z o n e .  M o s t  
n u c l e i  h a v e  d i s a p p e a r e d  
i n  c e n t r a l  z o n e ,  h u t  
r i n g  o f  c y t o p l a s m  
r e m a i n s  i n t a c t .
M a s s o n ,  x  1 0 0
T H Y R O I D
. 4 9 .  G P 5 0 A .  E a r l y  a u t o l y s i s  
i n  t h e  t h y r o i d  o f  a  
2 - d a y - o l d  g u i n e a  p i g .  
D e a t h - f i x a t i o n  
i n t e r v a l  3 4  h o u r s .  
C o l l o i d  s t a i n s  f e e b l y ,  
e p i t h e l i u m  i s  s e p a r a ­
t i n g  f r o m  t h e  a c i n a r  
w a l l .  P e r i p h e r a l  
a c i n i  u n a f f e c t e d .
H  &  E ,  x  2 0 0
P ig .52. GP49C. TSH in je c t io n  96 hours b efo re  
s a c r i f i c e .  D ea th -fix a tio n  in te r v a l 66 
hours.
Detachment o f  ep ith eliu m , but row o f  
c e l l s  remains in ta c t .
H & E, x  100
Pig*55* G-P43D* TSH in je c t io n  46 hours b efore
s a c r i f i c e .  D ea th -fix a tio n  in te r v a l 72^
hours.
Peripheral a c in i  as in  P ig . 52. C entral 
a c in i  show d is in te g r a t io n  o f  l in in g ,  
lo s s  o f  n u c le i .  Parathyroid i s  more 
r e s is ta n t  to  a u to ly s is .
H & E, x 200
P ig .54. GP31A. Potassium  p er-
ch lor at e ( 0 . 005$  fo r
38 days b efore  d e liv e r y .
Immediate f ix a t io n .
H & E, x 80
i ‘" ' * ’ low?!
. .  v s iSr%i!*^ ^^ Wf^ 'McS^ m3UPW
| g g | |  F ig .55• GP31B. L itterm ate,
1 ^ 2 %  d ea th -f  ix a t  ion  in te r v a l
72 hours. Detachment o f  
ep ithelium . 
m M  H & E, x 80
W m l mtstp^si P ig .56. GP3 IC. L itterm ate,d e a th -f ix a tio n  in te r v a l  97 hours. More advanced 
a u to ly s is ,  w ith  co lla p se  
o f  a c in i and lo s s  o f  
n u c le i in  cen tra l zone, 
su rv iv a l o f  n u c le i in  
p eriph era l zone.
H A S , x 80
"NEONATAL CHANGES" IN THE THYROID AT OTHER AGES
Fig*57• T o r o id  o f  g i r l  aged 8 y ears, dying o f  
rheumatic fev er . D eath-f ix a t ion
in te r v a l 9 hours.
D iso rgan isa tion  o f  a c in i ,  w ith  larger  
w ell-p reserv ed  a c in i at periphery, and 
c o l lo id - l ik e  substance in  lym phatics.
H & E, x 50
P ig .58. Male, 63 (carcinoma o f  bronchus, 
pulmonary tu b e r c u lo s is ) . Death- 
f ix a t io n  in te r v a l 28 hours.
In the sm all ac in u s, the cytoplasm  
i s  in d is t in c t  and vacuolated . The 
large  a c in i are normal.
H & E, x if50
P ig .59. Female, 79 ( in t e s t in a l  o b stru c tio n ). 
D ea th -fix a tio n  in te r v a l 21 hours. 
C ollapse o f  the a c in i and d is te n s io n  
o f  the lym phatics by c o l lo id - l ik e  
substance. The in v o lu tio n a l nodule 
i s  u n affected .
H & E, x 100
F i g . 6 0 .  F e m a l e ,  7 5  ( t h y r o t o x i c o s i s ) .  D e a t h -  
f i x a t i o n  i n t e r v a l  1 6  h o u r s .  
P r e s e r v a t i o n  o f  t h e  l a r g e r  a c i n i ;  
d i s o r g a n i s a t i o n  a n d  l o s s  o f  c o l l o i d  
i n  t h e  s m a l l e r  a c i n i .
H & fi, x  1 5 0 .
F i g . 6 l .  M a l e ,  6 l  ( c a r c i n o m a t o s i s ,  b r o n c h o ­
p n e u m o n i a )  .  D e a t h - f i x a t i o n  i n t e r v a l  
1 0  h o u r s .
L y m p h a t i c  d i s t e n s i o n  a s s o c i a t e d  w i t h  
’’ n e o n a t a l  c h a n g e s ”  i n  t h e  a c i n i .
P .  A .  S . ,  x  5 0
F i g . 6 2 .  F e m a l e ,  7 2  ( s m a l l  i n t e s t i n a l  o b s t r u c ­
t i o n ,  a c u t e  p e r i t o n i t i s ) .  D e a t h -  
f i x a t i o n  i n t e r v a l  16 h o u r s .
A t  s e v e r a l  p o i n t s  t h e  i n t r a - a c i n a r  
c o l l o i d  a p p e a r s  t o  b e  c o n t i n u o u s  
w i t h  c o l l o i d - l i k e  s u b s t a n c e  i n  t h e  
l y m p h a t i c s .
P .  A . S . ,  x  4 5 0
F ig .6 3 . Male, 3'1. H yperplastic nodule in  non­
to x ic  nodular g o itr e .
A. The h yp erp lastic  a c in i at the  
periphery o f  the nodule are w e ll  
preserved, w h ile  th ose in  the centre  
are d isorgan ised . H & E, x 150
B. In teracin ar network o f  P. A. S. -  
p o s it iv e  m ater ia l. P .A .S ., x 50
ATYPICAL AUD SQUAMOUS EPITHELIUM IK  THE THYROID
i m
f m f  m
i f
F ig . 64 . Male, 7 (co n g en ita l pulmonary s te n o s is ,  
death during o p era tion ). D ea th -fixa tion  
in te r v a l 22^- hours.
Desquamation o f ep ithelium  and d isorgan i­
sa t io n  o f  a c in i .
A. S o lid  n est o f a ty p ic a l ep ithelium .
B. Another se c t io n  from th e same b lock .
At th is  le v e l ,  s t r a t i f ie d  ep ithelium  
l in e s  c a v it ie s  which c lo se ly  resemble 
th yro id  a c in i .
H & E, x 100
F i g . 6 5 A  a n d  B  ( f r o m  t h e  s a m e  b l o c k ) .
F e m a l e ,  6 3 i  t h y r o i d  c l i n i c a l l y  a n d  
h i s t o l o g i c a l l y  n o r m a l .
S o l i d  n e s t s ,  a n d  a c i n i  p a r t l y  l i n e d  b y  
s t r a t i f i e d  e p i t h e l i u m .  D i r e c t  c o n ­
t i n u i t y  b e t w e e n  a t y p i c a l  a n d  t r u e  
t h y r o i d  e p i t h e l i u m .




$ & jt- $ * v  ' F ig .66. Male, 62: o l in i c a l ly  
*w.» r normal th yro id  w ith
fo c a l lym phocytic  
in f i l t r a t io n .
A h y p erp la stic  acinus 
at th e  margin o f  the  
lym phocytic focus i s  
sm a ll, devoid o f  
c o l lo id  w ith  a clump 
o f  macrophages in  the  
lumen. A cin i w ith in  
the lym phocytic focus  
are co lla p se d .
H  &  E ,  x  2 0 0
1
F ig .67* Same case . One c e l l  
n est (above cen tre  o f  
f i e ld )  showing r a d ia l  
arrangement o f  n u c le i .
H  &  E ,  x  2 0 0
w ?
w
v-A-v i ,  k
F ig .68. Same ca se . Two s o l id  
c e l l  n e s ts  in  a  
lym phocytic fo cu s .
H  &  E ,  x  2 0 0
F i g . 6 9  ( a b o v e ) ,  F i g . 7 0  ( b e l o w ) .
F e m a l e ,  7 8  ( m y x o e d e m a ) .  
F o c i  o f  a t y p i c a l  e p i ­
t h e l i u m  a n d  r o u n d - c e l l  
i n f i l t r a t i o n .
B o t h  H  &  E ,  x  1 0 0
F i g . 7 1 •  S a m e  c a s e .  H i g h  
m a g n i f i c a t i o n ,  t o  
s h o w  t r u e  s q u a m o u s  
e p i t h e l i u m ,  w i t h  
i n t e r c e l l u l a r  b r i d g e s .  
P l a s m a  c e l l  i n f i l t r a ­
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• 7 2 .  T h e  i n c i d e n c e  o f  a t y p i c a l  e p i t h e l i u m  
a n d  o f  l y m p h o c y t i c  i n f i l t r a t i o n  i n  
t h e  t h y r o i d .
A N ISO T R O P IC  CRYSTAIH I N  THE THYROID
P i g . 7 3 .  A n  e x a m p l e  o f  a n i s o t r o p i c  c r y s t a l s
w h o s e  p r e s e n c e  w a s  s u s p e c t e d  w i t h o u t  
t h e  u s e  o f  p o l a r i s e d  l i g h t .
H  & E ,  x  3 0 °
( M o s t  o f  t h e  s u c c e e d i n g  p h o t o g r a p h s  
g r e a t l y  e x a g g e r a t e  t h e  v i s i b i l i t y  o f  
t h e  c r y s t a l s  w i t h  n o n - p o l a n s e d  l i g h t ) .
P i g . 7 4 *  F e m a l e ,  5 8 .  N o r m a l  t h y r o i d :  a n i s o ­
t r o p i c  c r y s t a l s  i n  s o l i t a r y  v a c u o l e s .  
( T h e  a b n o r m a l  v i s i b i l i t y  o f  t h e  
c r y s t a l s  w i t h  n o n - p o l a r i s e d  l i g h t  
o b s c u r e s  t h e  p r e s e n c e  o f  s o m e  o f  t h e  
v a c u o l e s ) .
H  & E ,  x  8 0
P i g . 7 5 *  F e m a l e ,  82 .  N o r m a l  t h y r o i d :  s o l i t a r y  
v a c u o l e s  a r e  n u m e r o u s ,  b u t  m o s t  o f  t h e  
c r y s t a l s  l i e  f r e e  i n  t h e  c o l l o i d .
H & E, x 80
P i g . 7 6 .  F e m a l e ,  5 2 .  T h e r e  a r e  m a n y  c r y s t a l s  
i n  t h e  n o r m a l  t h y r o i d  t i s s u e ,  n o n e  i n  
t h e  a d e n o m a .
H  & E ,  x  4 0
F i g .  7 7 «  F e m a l e ,  8 1 .  T h e r e  a r e  m a n y  c r y s t a l s  
i n  t h e  n o d u l e ,  n o n e  i n  t h e  n o r m a l  
t i s s u e .
H  <fc E ,  x  4 0
F i g . 7 8 .  M a l e ,  8 2  ( d e a t h  d u e  t o  l a r y n g e a l
o b s t r u c t i o n ,  d e a t h - f i x a t i o n  i n t e r ­
v a l  2 1  h o u r s ) .  P y k n o s i s ,  l o s s  o f  
c y t o p l a s m .  T h e  p i c t u r e  s u g g e s t s  
p o s t - m o r t e m  d e g e n e r a t i o n ,  b u t  t h e  
p r e s e n c e  o f  c o l l o i d - l i k e  s u b s t a n c e  
i n  t h e  l y m p h a t i c s  i s  i n  f a v o u r  o f  
a n t e - m o r t e m  c h a n g e .
A n i s o t r o p i c  c r y s t a l s  a r e  n o  l e s s  
c o m m o n  i n  t h i s  t y p e  o f  g l a n d .
H  & E ,  x  8 0
F i g . 7 9 *  F e m a l e ,  2 0  ( t o x i c  d i f f u s e  g o i t r e ) .  
A n i s o t r o p i c  c r y s t a l s  i n  a n  i n t r a -  
a c i n a r  g i a n t  c e l l .
H & E, x  300
F i g . 8 0 .  F e m a l e ,  6 0 :  t o x i c  n o d u l a r  g o i t r e ,  
w i t h  c o l l o i d - l i k e  s u b s t a n c e  i n  t h e  
l y m p h a t i c s .
C r y s t a l s  w e r e  n u m e r o u s  i n  t a g s  o f  
n o r m a l  t i s s u e ,  b u t  v e r y  s c a n t y  i n  
t h e  h y p e r p l a s t i c  a r e a s .  T h i s  f i e l d  
o f  c o m p a r a t i v e l y  m i l d  h y p e r p l a s i a  i s  
e x c e p t i o n a l  i n  s h o w i n g  n u m e r o u s  
c r y s t a l s .
H  & IS, x  8 0
L^H O C Y T IC  INFILTRATION IN  THE OI.INTnAT.TY
NORMAL THYROID
F i g . 8 1 .  F e m a l e ,  7 2 .  L y m p h o i d  h y p e r p l a s i a  i n  
a  c l i n i c a l l y  n o r m a l  t h y r o i d ;  g e r m i n a l  
c e n t r e ,  o x y p h i l i c  e p i t h e l i u m .  
N e i g h b o u r i n g  t h y r o i d  t i s s u e  s h o w s  
m i n i m a l  s i g n s  o f  i n c r e a s e d  a c t i v i t y .
H  &  E ,  x  8 0
F i g . 8 2 .  F e m a l e ,  7 0 .  L y m p h o i d  h y p e r p l a s i a  i n  
a  c l i n i c a l l y  n o r m a l  t h y r o i d .  T h e  
g l a n d  i s  o f  g e n e r a l l y  i n a c t i v e  a p p e a r ­
a n c e ,  b u t  t h e  a c i n i  w i t h i n  t h e  l y m p h o i d  
a r e a s  a r e  c o l l a p s e d  a n d  o f t e n  e m p t y .
H  &  E ,  x  6 0
LYMPHOCYTIC INFILTRATION
• -------- •  TOTAL INCIDENCE







F i g . 8 3 .  A b o v e :  t h e  a g e  i n c i d e n c e  o f  l y m p h o ­
c y t i c  i n f i l t r a t i o n  i n  t h e  c l i n i c a l l y  
n o r m a l  t h y r o i d .
B e l o w :  L e v i t t ’ s  s c h e m a t i c  r e p r e ­
s e n t a t i o n  o f  t h e  l i f e  h i s t o r y  o f  t h e  
t o x i c  t h y r o i d  ( f r o m  F i g . 2  o f  L e v i t t ,  
1 9 5 7 ) .
THYROID HISTOLOGY FOLLOWING- PARTIAL THYROIDECTOMY
P i g . 84 .  C a s e  2 :  t o x i c  g o i t r e  i n  1 9 4 1 *
H  &  E ,  x  1 2 0
P i g . 85. A n o t h e r  f i e l d ,  s h o w i n g  a  f o c u s  o f
r o u n d - c e l l  i n f i l t r a t i o n ,  p s e u d o g i a n t  
c e l l s ,  a  f e w  o x y p h i l i c  c e l l s .
H  & E ,  x  1 5 0
/
P i g . 8 6 .  C a s e  2 :  c h r o n i c
t h y r o i d i t i s  i n  1 9 5 6 .  
D i f f u s e  p l a s m a - c e l l  
i n f i l t r a t i o n ,  
d e g e n e r a t i o n  o f  
a c i n i .
H  &  E ,  x  1 2 0
P i g . 8 7 . S a m e  c a s e :  m a r g i n  o f  
a  h y p e r p l a s t i c  f o c u s ,  
s h o w i n g  l i t t l e  
c e l l u l a r  i n f i l t r a t i o n .  
A b u n d a n t  p l a s m a  c e l l s  
i n  n e i g h b o u r i n g  t i s s u e .
H  & E ,  x  1 2 0
P i g . 8 8 .  A n o t h e r  f i e l d ,  s h o w i n g  
o x y p h i l i c  e p i t h e l i u m ,  
l a r g e  p s e u d o g i a n t  c e l l s .  
H  & E ,  x  1 2 0
P i g . 8 9 .  C a s e  4 :  c h r o n i c  t h y r o i d i t i s  2 0  y e a r s
a f t e r  o p e r a t i o n  f o r  e x o p h t h a l m i c  
g o i t r e .  F o c a l  a n d  d i f f u s e  c e l l u l a r  
i n f i l t r a t i o n ,  b a n d  o f  f i b r o u s  t i s s u e  
t r a v e r s i n g  s e c t i o n ,  n e s t  o f  s q u a m o u s  
e p i t h e l i u m .
H  & E ,  x  1 2 0
P i g . 9 0 .  S a m e  c a s e .  I n t e n s e  p l a s m a - c e l l
i n f i l t r a t i o n ,  o x y p h i l i c  e p i t h e l i u m .  
D i s o r g a n i s a t i o n  o f  t h e  a c i n i  o n  t h e  
r i g h t .
H  & E ,  x  1 2 0
P i g . 9 1 .  S a m e  c a s e :  h i g h e r  m a g n i f i c a t i o n ,  
s h o w i n g  p l a s m a - c e l l  i n f i l t r a t i o n  
a n d  o x y p h i l i c  e p i t h e l i u m .
H  &  E ,  x  4 0 0
P i g . 9 2 .  S a m e  c a s e :  m a r g i n  o f  a  h y p e r p l a s t i c  
f o c u s .  C e l l u l a r  i n f i l t r a t i o n  i s  
m u c h  l e s s  i n t e n s e  t h a n  i n  t h e  n e i g h ­
b o u r i n g  t i s s u e .
H  &  E ,  x  1 0 0
P i g . 9 3 *  P e m a l e ,  65 .  O x y p h i l i c  a n d  h y p e r ­
p l a s t i c  n o d u l e s  i n  s m a l l  f o c u s  o f  
t h y r o i d  t i s s u e  r e m a i n i n g  a f t e r  
t h y i p i d e c t o r a y .  P a t i e n t  w a s  
e u t h y r o i d ;  d e a t h  d u e  t o  m y o c a r d i a l  
i n f a r c t i o n .
H  &  E ,  x  6 0
m y x o e d e m a
F i g . 9 4 *  M y x o e d e m a  ( C a s e  9 ) :  e x ­
t e n s i v e  f i b r o u s  
r e p l a c e m e n t  o f  t h e  
p a r e n c h y m a ,  w i t h  
m i c r o s c o p i c  f o c i  o f  
s u r v i v i n g  e p i t h e l i u m .
H  &  E ,  x  6 0
>•<*-«'».•'. *.> '^ 4 vi^ i^ i s i r a
F i g . 9 5 *  M y x o e d e m a  ( C a s e  5 ) ;
l y m p h o c y t i c  i n f i l t r a ­
t i o n  r o u n d  a  f o c u s  o f  
o x y p h i l i c  t i s s u e .
H  &  E ,  x  6 0
P i g . 9 6 .  M y x o e d e m a  ( C a s e  3 ) :  a  
m o r e  c e l l u l a r  a r e a  
f r o m  t h e  g l a n d  
i l l u s t r a t e d  i n  P i g s .
69  t o  71 ,  s h o w i n g  
o x y p h i l i c  e p i t h e l i u m ,  
m e t a p l a s t i c  e p i t h e l i u m  
a n d  l y m p h o c y t i c  
i n f i l t r a t i o n .
H  &  E ,  x  6 0
P i g . 9 7 .  M y x o e d e m a  ( C a s e  8 ) :  a n  o x y p h i l i c  n o d u l e
( l e f t )  a n d  a  h y p e r p l a s t i c  n o d u l e  ( r i g h t ) ,  
e a c h  w i t h  a  s u r r o u n d i n g  z o n e  o f  l y m p h o ­
c y t i c  i n f i l t r a t i o n .
P . A . S . ,  x  6 0
P i g . 9 8 .  H i g h e r  m a g n i f i c a t i o n  o f  t h e  h y p e r p l a s t i c  
n o d u l e ,  t o  s h o w  c o l u m n a r  e p i t h e l i u m ,  
i n t r a - a c i n a r  m a c r o p h a g e s  ( t o p  l e f t  a n d  
b o t t o m  r i g h t ) ,  a n d  c o m p a r a t i v e l y  s p a r s e  
l y m p h o c y t i c  i n f i l t r a t i o n .
P . A . S . ,  x  1 5 0
F i g . 9 9 .  M y x o e d e m a  ( C a s e  3 ) :  h i s t o l o g i c a l
p i c t u r e  o f  d i f f u s e  c h r o n i c  t h y r o i d i t i s ,  
a s s o c i a t e d  w i t h  t y p i c a l  c l i n i c a l  p i c t u r e  
o f  m y x o e d e m a  a n d  d e a t h  i n  m y x o e d e m a
F i g .  1 0 0 .  F e m a l e ,  4 1 :  t h y r o i d  a t r o p h y  f o l l o w i n g  
h y p o p h y s e c t o m y .  N o  o x y p h i l  l a ,  
m e t a p l a s i a  o r  h y p e r p l a s i a  - o f  t h e  
e p i t h e l i u m ;  n o r m a l  c o l l o i d  c o n t e n t .
B  <5- E ,  x  6 0
F i g .  1 0 1 .  S a m e  c a s e .  T h i s  w a s  t h e  g r e a t e s t  
d e g r e e  o f  f i b r o s i s  a n d  l y m p h o c y t i c  
i n f i l t r a t i o n  i n 1 a n y  o f  t h e  s e c t i o n s  
examined.
H  & S ,  x .  6 0
F i g .  1 0 2 .  F e m a l e ,  7 5 *  T h y r o i d  c l i n i c a l l y  n o r m a l
b u t  h i s t o l o g i c a l l y  t y p i c a l  o f  m y  x o  e d e m a .  
A r e a  s h o w i n g  m e t a p l a s t i c  e p i t h e l i u m ,  
l y m p h o c y t i c  i n f i l t r a t i o n  a n d  f i b r o s i s .
H  &  3 ,  x  1 5 0
jo?, du  m ateriel au topsique25%20%
is:
104
2 0 % 1 8 % 3 0 % 2 9 % 2 8 % 12%
20 ans______ 130 ans 140 ans | 50 ans [60  ans | 70 arts 80  a n s
I
F i g . 1 0 3 .  T a b l e  I I  o f  B a s t e n i e  ( 1 9 4 4 ) •  
A b o v e :  R e l a t i v e  f r e q u e n c y  o f  
" i n v o l u t i o n a l  t h y r o  i d o s i s "  
( m y x o e d e m a - l i k e  c h a n g e s )  i n  
r o u t i n e  a u t o p s y  m a t e r i a l .
B e l o w :  B l a c k  c o l u m n s  r e p r e s e n t  
a g e  o f  o n s e t  o f  c l i n i c a l  s i g n s  
i n  2 7  c a s e s  o f  m y x o e d e m a .  T h e  
o t h e r  c o l u m n s  r e p r e s e n t  t h e  a g e  
i n c i d e n c e  a n d  d e g r e e  o f  
" i n v o l u t i o n a l  t h y r o i d o s i s "  i n  
1 0 0  c l i n i c a l l y  n o r m a l  t h y r o i d s .
